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COMPOUNDS AND METHODS FOR THE TREATMENT 
. OR PREVENTION OF FLAVTVTRUS INFECTIONS 



FIELD OF THE INVENTION 

The present invention relates to biaryl conrpounds and a method 
for the treatment or prevention of Flavivirus infections using 
biaryl compoxinds, 

BACKGROUND OF THE INVENTION 

Hepatitis is a disease occurring throughout the world • It is 
generally of viral nature, although there are other causes known. 
Viral hepatitis is by far the most common form of hepatitis . 
Nearly 750,000 Americans are affected by hepatitis each year, and 
out of those, more than 150,000 are infected with the hepatitis C 
virus ("HCV") • 

HCV is a positive-stranded RNA virus belonging to the Flaviviridae 
family and has closest relationship to the pestiviruses that 
include hog cholera virus and bovine viral diarrhea virus (BVDV) . 
HCV is believed to replicate through the production of a 
coiirplementary negative-strand RNA template. Due to the lack of 
efficient culture replication system for the virus, HCV particles 
were isolated from pooled human plasma and shown, by electron 
microscopy, to have a diameter of about 50-60 nm. The HCV genome 
is a single-stranded, positive- sense RNA of about 9,600 bp coding 
for a polyprotein of 3009-3030 amino-acids, which is cleaved co 
and post-translationally by cellular and two viral proteinases 
into mature viral proteins (core. El, E2, p7, NS2, NS3, NS4A, 
NS4B, NS5A, NS5B) . It is believed that the structural proteins,. 
El and E2, the major glycoproteins are embedded into a viral lipid 
envelope and form stable heterodimers . It is also believed- that 
the structural core protein interacts with the viral RNA genome to 
form the nucleocapsid. The nonstructural proteins designated NS2 
to NS5 include proteins with enzymatic functions involved in virus 
replication and protein processing including a polymerase, 
protease and helicase, 
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The main source of contamination with HCV is blood, the magnitude 
of the HCV infection as a health problem is illustrated by the 
prevalence among high-risk groups. For example, 60% to 90% of 

5 hemophiliacs and more than 80% of intravenous drug abusers in 
western countries are chronically infected with HCV. For 
intravenous drug abusers, the prevalence varies from about 28% to 
70% depending on the population studied. The proportion of new 
HCV infections associated with post -trans fusion has been markedly 

10 reduced lately due to advances in diagnostic tools used to screen 
blood donors. 

The only treatment currently available for HCV infection is 
interferon-a (IFN-a) . However, according to different clinical 

15 studies, only 70% of treated patients normalize alanine 
aminotransferase (ALT«) levels in the serum and after 
discontinuation of IFN, 35% to 45% of these responders relapse. In 
general, only 20% to 25% of patients have long-term responses to 
IFN. Clinical studies have shown that combination treatment with 

20 IFN and ribavirin (RIBA) results in a superior clinical response 
than IFN alone. Different genotypes of HCV respond differently to 
IFN therapy, genotype lb is more resistant to IFN therapy than 
type 2 and 3 . 

25 There is therefore a great need for the development of 
anti -viral agents. 

SUMMARY OF THE INVENTION 

30 The present invention provides compound of formula I: 




and pharmaceutically acceptable salts thereof, 

2 
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Wherein, 

M is chosen from: 



s- ' Y ' Y 

O /TTT\ S 



II . (IT) O S (IV) O (V) 




Q . (II) ^ (III) 



'Y' 



CH. 



a bond 



^ (VI) ^ (VII) (VIII) t^x) 

' wherein each Rg is independently chosen from H or C^.g 

alkyl ; 

a' is chosen from a bond, C^.^ alkyl, C^.^ alkenyl or C,_, alkynyl; 

A is chosen from COOR^, CO-COOR5, SO3R5, tetrazole, 

C0N('R5)CH(Rs)-C00R5, CONR5R5, CONR5OH, wherein 

each R5 is independently chosen from H or C^.g alkyl; 

Rj, are independently chosen from H, C^.g alkyl, Cg.^^aryl, C^^jo 
heterocycle, Cg.,^ aralkyl or C3.,o heteroaralkyl ; 

R3 is chosen from Cg,„aryl, heterocycle, Cg.,^ aralkyl or C,,^^ 
heteroaralkyl; 

Y is chosen from: 

.Q ; ; ' — W — ' ^ hond 



■Y 



(X) ' (XI) (XII) (XIII) (XIV) 

Z is chosen from C^.. alkyl, C,., alkenyl , C,., alkynyl , C5.j4aryl, 
heterocycle; 
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is chosen from H, halogen, CN, NO^, C^_^alkyl, C^.^jaryl, C^^^^ 
heterocycle, C^^^^ aralkyl, heteroaralkyl , NRgR^, SO^CH^, O-C^^^ 

alkyl , 0-Cs_i2 aryl , O-C^^^^ aralkyl , COR, , 

wherein each Rg is independently chosen from H or C^.^ alkyl, 
5 and R, is chosen from Cg.„ aryl or C^,^^^ heterpcycle; 

with the proviso that compoxand of formula (I) is other than 3- 
[3- (2, 6-Dichloro-pyridin-4-yl) -1- (4-thiophen-2-yl-ben2yl) - 
ureido] -3- thiophen-2-yl -propionic acid; compoxond #1 • 

The compoionds of the present invention are useful in therapy, 
particularly as antivirals . 

In another aspect,, there is provided a method of treating viral 
15 infections in a siibject in need of such treatment comprising 

administering to the subject a therapeutically effective amount 
of a compound of formula (I) or composition of the invention. 

In still another aspect, there there is provided a method of 
20 treating viral infections in a subject in need of such treatment 
comprising administering to the subject a combination comprising 
at least one compound of formula (I) and at least one further 
therapeutic agent. 

25 In another aspect, there is provided a pharmaceutical 

formulation comprising the compound of the invention in 
combination with a pharmaceutically acceptable carrier or 
excipient . 

30 In another aspect of the invention is the use of a compound 
according to formula (I), for the manufacture of a medicament 
for the treatment of viral infections . 

DETAILED DESCRIPTION OF THE INVENTION 
35 In one embodiment, compounds of the present invention comprise 
those wherein the following embodiments are present, either 
independently or in combination. 

In a further embodiment, M is 

4 
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Q 



!! 



(II) 



In an alternative embodiment, M is 



T 

O (III) 



5 In a further embodiment, M is 



(VI) 

In a further embodiment, M is 

— CH^ 

10 In a further embodiment, M is a bond. 

In a further embodiment, A is chosen from COOH or COOCH^CHg. 

In a further embodiment, A is COOH. 

In a further embodiment, A is COOCHjCHj. 

15 In a further embodiment, A^ is chosen from -CH^, C=CH, CH-CH^ or a 
bond. 

In a further embodiment, A^ is a bond. 

In a further embodiment, A^ is CH^, 

20 In a further embodiment, is H or methyl. 
In a further embodiment, is H. 

In a further embodiment, Ra is methyl. 
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In one embodiment, is chosen from benzyl, thiophene, CH^- 

thiophene, methyl, CH^-imidazole, CH^-cyclohexyl which can be 

unsubstituted or substituted by at least one substituent chosen 

from halogen, OH or benzyl* 

5 

In one embodiment, is benzyl substituted with OH. 

In one embodiment, is benzyl substituted with Br, 

In one embodiment, R^ is CH2-thiophene substituted with Br. 

In one embodiment, R^ is CHj-cyclohexyl substituted with benzyl. 

10 

In a further embodiment, Rg is chosen from a Cg.„ aryl or C^_^^ 
heterocycle . 

In a further embodiment, R3 is chosen from: 
15 wherein: 
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•Rw is H or methyl; 
Ry is H or methyl; 
Rw is H; 
Rw is methyl; 
Ry is H; 
Ry is methyl; 

And wherein, Xa is S, N,0 or C. 

In a further embodiment, each of Ra, Rb, Rc, Rd, Re, and Rf are 
independently chosen from, H, Cl, Br, I, F, C^^.g alkyl, C^.^ 
alkenyl, OC^.^ alkyl, CF3, COOH, OH, COOC^.g alkyl, CN, NH,, NO^, 
NH(Ci., alkyl), N(C^.g alkyl),. 

In a further embodiment, each of Ra, Rb, Rc, Rd, Re, and Rf are 
independently chosen from, H, Cl, Br, I, F, methyl, 0~methyl, 
vinyl, CF3, COOH, COOCH3, OH, CN, NH,, NO,, NHlCHj) or N(CH3)2. 

In a further embodiment, each of Ra, Rb, Rc, Rd, Re, and Rf are 
independently chosen from, H, Cl, Br, I, F, methyl, 0-methyl, 
CF3, COOH, COOCH3, OH, CN, NH2, or NO,, 

In a further embodiment, each of Ra, Rb, Rc, Rd, Re, and Rf are 
independently chosen from, H, Cl, methyl, 0-methyl, CF3, COOH, 
COOCH3, CN, NH3, or NO,. 

In a further embodiment, each of Ra, Rb, Rc, Rd, Re, and Rf are 
independently chosen from, H, Cl, F, methyl, OH, CF3 or 0-methyl. 

In one embodiment, Rf is H or methyl. 

In another embodiment, Rf is H, 

In another embodiment, Rf is methyl. 

In a further embodiment, each of Ra, Rb, Rc, Rd and Re is 
independently chosen from, H or Cl , 

In a further embodiment, each of Ra, Rb, Rc, Rd and Re is H. 
In one . embodiment : 

Ra is chosen from Cl, F, methyl or 0-methyl; 

.7 
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Rb is H; 

Rc is chosen from CI, F, methyl or 0-methyl; 
Rd is H; 
Re is H. 

5 

In one embodiment: 
Ra is CI; 
Rb is H; 
Rc is Cl; 
10 Rd is H; 
Re is H. 

In one embodiment: 
.Ra is methyl; 
15 Rb is methyl; 
Rc is 0-methyl; 
Rd is H; 
Re is methyl. 

20 

In a further embodiment, each of Rs, Rt, Ru, are independently 
chosen from, H, Cl, Br, I, F, C^., alkyl, OC^.g alkyl, CF3, COOH, 
COOC,.g alkyl, CN, NH^, NO^,, NHCC.^g alkyl), N(C,., alkyl),. 

25 In a further embodiment, each of Rs, Rt, Ru, are independently 
chosen from, H, Cl, Br, I, F, methyl, 0-methyl, CF3, COOH, 
COOCH3, CN, NH2, NOj, NH(CH3) or N(CH3)2. 

In a further embodiment, each of Rs, Rt, Ru, are independently 
30 chosen from, H, Cl, Br, I, F, methyl, O-methyl, CF3, COOH, 
COOCH3, CN, NHj, or NOj 

In a further embodiment, each of Rs, Rt, Ru, are independently 
chosen from, H, Cl, methyl, O-methyl, CF3, COOH, COOCH3, CN, NH^, 
35 or NOj. 

In a further embodiment, each of Rs, Rt, Ru, are independently 
chosen from, H, Cl, F, methyl, CF3 or O-methyl. 

8 
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In a further erabodiment, each of Rs, Rt, Ru, are independently 

chosen from, H or CI . 



In a further embodiment, each 

5 

In one embodiment: 

Rs and Ru are Cl. and Rt is H. 

Rs is Cl, Rt and Ru are H. 

10 In a further embodiment, Y is 
CH3CH2COO- . 



of Rs, Rt, Ru, are H, 



chosen from a bond, -CH,-, CO or - 



In a further embodiment, Y is a bond. 

In a further embodiment, Y is -CHj. 

In a further embodiment, Y is -CH^CHjCOO-. 

15 In a further embodiment, Y is CO. 

In one embodiment, Z is phenyl unsubstituted or substituted by 
at least one sixbstituent chosen from halogen, C^_j^^ heterocycle, 
C3.^o heterocycle-COOCHj, NO^, CN, CO-C^.^^ aralkyl, COOC^.g alkyl, C^^^ 
20 alkyl, O-C^.^ alkyl, C^.^^ aryl, O-Cg^^^ aryl, Cg^^^ aralkyl, O-Cg.12 
aralkyl . 

In another embodiment, Z is phenyl xansubstituted or substituted 
by at least one substituent chosen from Br, I, F, Cl, thiophene, 
25 thiazole, benzofuran, benzooaxazole, . furan-C00CH3, thiophene- 
COOCH3, NOj, CN-phenyl, chloro-benzoyl , dif luoro-benzoyl , CO- 
methyl-isoxazole substituted with chlorophenyl, dichloro- 
benzoyl, CH3, CF3CH3, SO2CH3, OCH3, OCHa-fluoro -phenyl, 0-chloro- 
phenyl , OCH^-phenyl , benzyl oxi . 

30 

In one embodiment, Z is furan unsubstituted or substituted by at 
least one substituent chosen from halogen, C^,^ aryl, C^^^^ 
heterocycle . 

35 In another embodiment, Z is furan unsubstituted or substituted 
by at least one substituent chosen from Br, Cl-phenyl, CFjCHj- 
phenyl, Br-phenyl, Cl-phenyl-CHjCFj, NO^-phenyl, Cl-phenyl-Cl, Cl- 
phenyl-F, ethyl benzoate, benzoic acid, F-phenyl-F, tolyl, F- 



9 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 
phenyl, benzofuran, thiazole, Cl-thiophene, methoxy-furan. 



pyridine. 

In one embodiment, Z is thiophene unsubstituted or sxibstituted 
5 by at least one substituent chosen from halogen, C^^^^ aryl, Cg.^^o 
heterocycle, nitro. 

In another embodiment, Z is thiophene unsubstituted or 
substituted by at least one substituent chosen from Br, benzoic 
10 acid, ethyl benzoate, methyl benzoate, Cl-phenyl-Cl , Cl-phenyl- 
F, F-phenyl-F, F-phenyl, methoxy phenyl, tolyl, CN-phenyl, 
me thyloxi -phenyl , trifluoromethyloxi -phenyl , trif luoromethyl- 
phenyl, S-CH3-phenyl, benzofuran, thiazole, thiphene, Cl- 
thiophene, pyridine, pyridinyl, NOj. 

15 

In one embodiment, Z is thiazole unsubstituted or substituted by 
at least one substituent chosen from halogen, C^.g alkyl, NR5R5, 
Cj^^o heterocycle. 

20 In another embodiment, Z is thiazole unsubstituted or 

substituted by at least one substituent chosen from CI, CF3CH2, 
diethylamino, piperidine, piperazine-phenyl, piperazine-benzyl • 

In another embodiment, Z is a C^^^.^ aryl chosen from naphthalene, 
25 anthraquinonyl . 

In another embodiment, Z is a C^^^^ heterocycle chosen from 
benzofuran, pyrazole, methyl oxazole, py^-rolidine, piperidine, 
pyridine, pyrrole, cjuinolinyl unsubstituted or siibstituted by at 
30 least one sxibstituent chosen from chl or ophenyl -ketone, 

dichlorophenoxy, chlorophenoxy, dichlorophenyl , COO-t-butyl, 
tolyl-sulfonyl, COO-benzyl, CF3. 

In another embodiment, Z is chosen from C^.g alkyl, Cj.g alkenyl, 
35 C2_g alkynyl chosen from vinyl, allyl, methyl, propyl; propynyl, 
thiazole unsubstituted or substituted by at least one 
substituent chosen from benzofuran. 



10 
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In one embodiment, the viral infection is chosen from Flavivirus 
infections . 

In one embodiment, the Flavivirus infection is chosen from 
Hepatitis C virus (HCV) , bovine viral diarrhea virus (BVDV) , hog 
5 cholera virus and yellow fever virus. 

In one embodiment, the Flavivirus infection is Hepatitis C virus 
(HCV) . 

In further embodiments, the present invention provides; 
10 A method for treating or preventing a Flaviridae viral infection 
in a host comprising administering to the host a therapeutically 
effective amoxant of at least one compound according to formula 
(I) . 

A method for treating or preventing a Flaviridae viral infection 
15 in a host comprising administering to the host a therapeutically 
effective amount of at least one compound according to formula 
(XV) : 




20 

A method for treating or preventing Flaviridae infection in a 
host comprising administering to the host a therapeutically 
effective amount of at least one compound according to formula 
(I) and at least one further antiviral agent ♦ 

25 

A method for treating or preventing Flaviridae infection in a 
host comprising administering to the host a therapeutically 
effective amo\ant of at least one compound according to formula 
(XV) and at least one further antiviral agent. 
30 In one embodiment, the antiviral agent is chosen from a viral 
serine protease inhibitor, viral polymerase inhibitor and viral 
helicase inhibitor. 



11 
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In one embodiment, the antiviral agent is chosen from interferon 



a and ribavirin. 

In one embodiment, said compound of formulae (I) or (XV) and 
5 said antiviral agent are administered sequentially. 

In a further embodiment, said compound of formulae (I) or (XV) 
and said antiviral agent are administered simultaneously. 

• In further embodiments, the present invention provides a method 
10 for treating or preventing a Flavirldae viral infection in a 
host comprising administering to the host a therapeutically 
effective amount of at least one compound according to formula 
(I). further comprising at least one additional agent chosen from 
immunomudulating agent, antioxydant agent, antibacterial agent 
15 or antisense agent. 

In one embodiment, the additional agent is chosen from silybiom 
marianum,. interleukine-12 , amantadine, ribozyme, thymosin, N- 
acetyl cysteine or cyclosporin. 

20. 

In a further embodiment, the additionnal agent are administered 
sequentially . 

In still a further embodiment, said compoiind and said 
25 additionnal agent are administered simultaneously. 

In a further embodiment, the Flaviviridae infection is hepatitis 
C (HCV) . 

In further enODodiments , the present invention provides; 
30 A pharmaceutical composition for treating or preventing a 

Flaviviridae. viral infection comprising administering at least 
one coiripound according to formula (I) , together with at least 
one pharmaceutical ly acceptable carrier or excipient. 

35 A pharmaceutical composition, further comprising one or more 
additional agent chosen from antiviral agent, immunomudulating 
agent, antioxydant agent, antibacterial agent or antisense 
agent . 

12 
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In one embodiment, the antiviral agent is chosen from a viral 
serine protease inhibitor, viral polymerase inhibitor and viral 
helicase inhibitor. 

5 

In one embodiment, the antiviral agent is chosen from interferon 
a and ribavirin. 

In one embodiment, the additional agent is chosen from silybixm 
10 marianxam, interleukine-12, amantadine, ribozyme, thymosin, N- 
acetyl cysteine or cyclosporin. 

In one embodiment, the Flavlvlrldae viral infection is hepatitis 
C viral infection (HCV) . 

15 In one embodiment, the present invention provides the use of a 
compound according to formula (I) for the manufacture of a 
medicament for treating or preventing a viral Flavivirldae 
infection in a host. 

20 In one embodiment, the Flavlviridae infection is hepatitis C 
viral infection (HCV) . 

In one embodiment, the invention provides the use of a compound 
according to formula (I) for use in therapy. 

25 

In one embodiment, the present invention provides the use of a 
compound according to formula (I) for treating or preventing 
Flavivirldae viral infection in a host. 

30 In one embodiment, the invention provides the use of a compound . 
according to fojonula (I) for treating or preventing Flavivirldae 
viral infection in a host, further cojtrprising one or more 
additional agent chosen from antiviral agent, immunomudulating 
agent, antioxydant agent, antibacterial agent or antisense 

35 agent . 

In one embodiment the antiviral agent is chosen from a viral 
serine protease inhibitor, viral polymerase inhibitor and viral 
helicase inhibitor. 

13 
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10 



In a further einbodiment , the antiviral agent is chosen from 
interferon a and ribavirin. 

In a further einbodiment, the additional agent is chosen from 
silybum marianum, interleukine-12 , amantadine, ribozyme, 
thymosin, N-acetyl cysteine or cyclosporin. 

In still a further embodiment, the compoimd of formula (I) and 
said additionnal agent are administered secjuentially. 

In still a further embodiment, the compound of formula (I) and 
said additionnal agent are administered simultaneously. 

In a further embodiment, the Flaviviridea viral infection is 
15 hepatitis C viral infection (HCV) , 

In one embodiment, there is provided a method for inhibiting or 
reducing the activity of viral polymerase in a host comprising 
administering a therapeutically effective amount of a compound 
20 having the formula (I) : 

Y 

R4 o 

and pharmaceutically acceptable salts thereof, 
25 wherein, M is chosen from: 

(II) (III) 



- Y ' Y ' ^ 

II /TT) O .rzx) S (IV) O (V) 



a bond 



CH — 

(VI) " (VII) (VIII) (IX) 

14 
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wherein each Rg is independently chosen from H or C^.^ 

alkyl ; 

is chosen from a bond, C^,^ alkyl, C^.^ alkenyl or C^.^ alkynyl; 

A is chosen from COOR5, CO-COORg, PO3R5R5, SO3R5, tetrazole, 
C0N(R5)CH(R5)-C00R5, CONR5R5; CONR5OH, wherein 

each Rg is independently chosen from H or Ci^g alkyl; 

R^, R2 are independently chosen from H, C^.g alkyl, C^^^^axyl, C^.^^ 
heterocycle, C^.^ aralkyl or C^^^^ heteroaralkyl ; 

R3 is chosen f rom C^.^^ aryl , €3.^0 heterocycle, Cg.„ ^ralkyl or Ca..^ 
heteroaralkyl ; 

Y is selected from the group consisting of: 

-r 'Y "Y' 

(X) (XI) (XII) 



— ; a bond 

(XIII) (XIV) 



Z is chosen from Ci., alkyl , C,., alkenyl, C^.^ alkynyl, C5.j4aryl, C^^^ 
heterocycle; 

is chosen from H, halogen, CN, NOj, C^.^ alkyl, Cj.i2aryl/ C^.^ 
heterocycle, Cg.,, aralkyl, C^.^ heteroaralkyl,' NRsR,, SO^CHj, O-C^., 
alkyl, 0-Cg.,jaryl, aralkyl, COR,, 

wherein each Rg is independently chosen from H or C^., alkyl, and 
R, is chosen from Cg.^ aryl or C^.^^ heterocycle. 

In one embodiment, there is provided a method for inhibiting or 
reducing the activity of viral polymerase in a host comprising 
administering a therapeutically effective amount of a compoxuid 
having the formula (XV) : 



15 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 



PCT/CA02/00877 




In one embodiment, there is provided a method for inhibiting or 
reducing the activity of viral polymerase in a host comprising 
5 administering a therapeutically effective amount of a compotind 
having the formulae (I) or (XV), further comprising one or more 
viral polymerase inhibitor. 

In one embodiment, the viral polymerase is a Flavlviridae viral 
10 polymerase . 

In' one embodiment, the viral polymerase is a RNA-dependant RNA- 
polymerase • 

15 In one embodiment, the viral polymerase is HCV polymerase. 

In one embodiment, the invention provides a method for 
inhibiting or reducing the activity of viral helicase in a host 
comprising administering a therapeutically effective amount of a 
20 compound having the formula (I) : 




(I) 



and pharmaceutically acceptable salts thereof, 
25 wherein. 
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(VI) 

wherein each Rg is independently chosen from H.or C^.^ alkyl; 

5 is chosen from a bond, C^.g alkyl, Cj.g alkenyl or C^.g alkynyl; 

A is chosen from COOR5, CO-COOR5, PO3R5R5, SO3R5, tetrazole, 
CON(R5)CH(R5) -COOR5, CONR5R5, CONRfiH, wherein each Rg is 
independently chosen from H or C^.g alkyl; 

R^, Rj are independently chosen from H, C^^g alkyl, Cg.i2aryl, Cj^^o 
heterocycle, C^,^^ axBiiyiyl or C^^^^ heteroaralkyl; 

R3 is chosen from Cg.^jaryl, 03.^^0 heterocycle, C^^^^^ SLrsilViyl or C^,^^ 
15 heteroaralkyl ; 

Y is selected from the group consisting of: 

(X) (XI) (XII) 

20 Z is chosen from C^^g alkyl, Cj.g alkenyl, C^.g alkynyl, Cg^^^aryl, C3.. 
heterocycle; 

R^ is chosen from H, halogen, CN, NOj, Cj_g alkyl, Cg^^aryl, C^^^^ 
heterocycle, Cg^^j aralkyl, C^_^^ heteroaralkyl, NR5R5, SO3CH3, 0-Ci.g 
25 alkyl, 0-Cg.„aryl, 0-Cg.ia aralkyl, COR,, 
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wherein each R3 is independent!^ chosen from H or C^.^ alkyl, and 
R, is chosen from C^.^j aryl or Cj.^o heterocycle. 



In one embodiment, the invention provides a method for 
5 inhibiting or reducing the activity of viral helicase in a host 
comprising administering a therapeutically effective amount of a 
compound having the formula (XV) : 




10 

In further embodiments; 

The viral helicase is a flaviviridea helicase. 
The viral helicase is a HCV helicase. 

15 In one embodiment, the invention provides the use of a compound 
according to formula (I) for inhibiting or reducing the activity 
of viral polymerase in a host. 

In a further embodiment, the invention provides the use of a 
20 compound according to formula (I) for inhibiting or reducing the 
activity of viral polymerase in a host, further comprising one 
or more viral polymerase inhibitor. . 

In one embodiment, the viral polymerase is Flavlviridae viral 
25 po lymer as e . 

In one embodiment, the viral polymerase is RJSTA- dependant RNA- 
polymer as e . 

30 In one embodiment, the viral polymerase is HCV polymerase. 

In one embodiment, the invention provides the use of a compound 
according to formula (I) for inhibiting or reducing the activity 
of viral helicase in a host. 

35 
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In one embodiment, the invenljlLon provides tiie usS "ot a compound 

according to formula (I) for inhibiting or reducing the activity 
of viral helicase in a host, further comprising one or more 
viral helicase inhibitor, 

5 

In one embodiment, the viral helicase is Flaviviridae viral 
helicase. 

In one embodiment/ the viral helicase is HCV helicase, 

10 

In one embodiment, the invention provides a combination 
comprising a compoxand according to formula (I) and one or more 
additionnal agent chosen from viral serine protease inhibitor, 
viral polymerase inhibitor and viral helicase inhibitor, 
15 immunomudulating agent, antioxydant agent, antibacterial agent 
or antisense agent. 

In further embodiments ; 

The additional agent is chosen from silybxim marianiam, 
20 interleukine-12, amantadine, ribozyme, thymosin, N-a'cetyl 

cysteine, cyclosporin, interferon a and ribavirin. 

The combination of said compound and said additionnal agent is 
administered sequentially. 

25 

The combination of said compound and said additionnal agent is 
administered simultaneously. 

In another embodiment, the Flavivlrus infection is Hepatitis C 
30 virus • 

It will be appreciated by those skilled in the art that the 
compounds of formula (I) can contain a chiral centre on the 
general formula (I) . The compounds of formula (I) thus exist in 
35 the form of two different optical isomers (i.e. (+) or 

(-) enantiomers) . All such enantiomers and mixtures thereof 
including racemic mixtures are included within the scope of the 
invention. The single optical isomer or enantiomer can be 
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obtained by method well known in^ tne arc, sucn as" cmrrai HPLC, 



enzymatic resolution amd chiral auxiliary. 

In accordance with the present invention, the compounds of 
5 formula (I) include: 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (4- thiazol-2-yl -benzyl) -amino] -3- 
phenyl -propionic acid, compound #2 

(2s) -2- [ (4-Bromo-ben2yl) - (2, 4-dichloro-benzoyl) -amino] -3-phenyl- 
10 propionic acid, compound #3 

(2s) -2- [ (4-Benzofuran-2-yl -benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #4 

(2s) -2- [ (4-Benzofuran-2-yl -benzyl) - (4-methoxy-2, 3, 6-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compoimd #5 
15 (2s) -2- [ (4-Benzofuran-2-yl-benzyl) - (4-methoxy-2, 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compound #6 

(2s) -2- [ ( 3 -Benzofuran-2-yl -benzyl) - (4-methoxy-2 , 3, 6-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compoimd #7 
3- [ (4-Iodo-benzyl) - (4-methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) - 
20 amino] -3-thiophen-2-yl -propionic acid ethyl ester, compound #8 

(2s) -2- [ (3-Bromo-beinzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #9 

(2s) -2- [ (3-BromQ-benzyl) - (2-chloro-benzoyl) -amino] -3-phenyl- 
pr op ionic acid, compound #10 
25 (2s) -2- [ (3-Benzofuran-2-yl-benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #11 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - ( 4- iodo-benzyl) -amino] -3 -phenyl - 
propionic acid, compound #12 

(2s) -2- [ (3 -Iodo-benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
30 benzenesulfonyl) -amino] -3-phenyl -propionic acid, con^oimd #13 

(2s) -2- [ (4-Bromo-benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3-phenyl -propionic acid, compoiand #14 

(2s) -2- [ (3-Bromo-ben2yl) - (4-chloro-benzoyl ) -amino] -3-phenyl- 
propionic acid, compoimd #15 
35 (2s) -2- [ (4 -Iodo-benzyl) - (4-methoxy-2, 3 , 6-trimethyl- 

benzenesulfonyl) -amino] -3 -phenyl-propionic acid, compound #16 

(2s) -2- [ (3-Bromo-benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3-phenyl -propionic acid, coxtipound #17 
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(2s) -5- (4-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (4-methoxy-2 , 3 ,"6- 
tr imethyl -benzenesul f onyl ) -amino ] -methyl } -phenyl ) - f uran-2 - 
carboxylic acid methyl ester, compound #18 

(2s) -2- [ (3-Bromo-benzyl) - (3, 4-dichloro-benzoyl) -amino] -3-phenyl- 
5 propionic acid, compound #19 

{2s) -2- [ (3-Bromo-benzyl) - [2, 4-dichloro-benzenesulf onyl) -amino] - 
3 -phenyl-propionic acid, compound #20 

(2s) -3- (l-Benzyl-li2-imidazol-4-yl) -2- [ (3-bromo-benzyl) -(2,4- 
dichloro-benzoyl) -amino] -propionic acid, compound # 21 
10 (2s) -2-{ (3-Bromo-benzyl) - [ (2, 4-dichloro-phenyl) -acetyl] -amino} - 
3 -phenyl -propionic acid, compound #22 

(2s) -5- (4-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (4-methoxy-2 , 3 , 6- 
trimethyl -benzenesul f onyl) -eunino] -methyl } -phenyl ) -thiophene-2- 
carboxylic acid methyl ester, compound #23 
15 {2s) -2-[ (2-Bromo-benzyl) - (4-methoxy-2, 3, 6-trimethyl- 

benzenesulf onyl) -amino] -3 -phenyl -propionic acid, corapoimd #24 
(2s) -2- [ (3-Bromo-ben2yl) - (4-chloro-phenoxycarbonyl) -amino] -3- 
phenyl-propionic acid, compound #25 

(2s) -2- [ (4-Benzoyl -benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
20 benzenesulf onyl) -amino] -3-phenyl -propionic acid 

( 2s ) -Triethyl -ammonium; 2 - [ ( 3 -benzof uran-2 -yl -benzyl ) - ( 4 - 
methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) -amino] -3-phenyl- 
propionate, compoimd #26 

2- [Allyl- (4-chloro-2-iodo-benzoyl) -amino] --3 -phenyl -propionic 
25 acid, compound #27 

(2s) -2- [ (3-Bromo-benzyl) - (2, 4 -dimethyl -benzoyl) -amino] -3 -phenyl- 
propionic acid, compound #28 

3- (4-Benzofuran-2-yl -phenyl) -2 - [ (2 , 4-dichloro-benzoyl) -methyl- 
amino] -propionic acid, compound #29 

30 (2s) -2- [ (3-Bromo-benzyl> - (2, 4-dichloro-benzyl) -amino] -3 -phenyl- 
propionic acid, compo\xnd #30 

{2s) -2- [ (3-Benzofuran-2-yl-benzyl) - (2, 4 -dimethyl -benzoyl ) - 
amino] -3-phenyl -propionic acid, compound #31 

(2s) -2- [ (4-Benzof uran-2-yl "benzyl ) - (4-methoxy-2, 3 , 6-trimethyl- 
35 benzenesulf onyl) -amino] -3- (4 -hydroxy-phenyl) -propionic acid, 
compound #32 

(2s) -2- [ (4-Benzofuran-2-yl -benzyl) - {2, 4-dichloro-benzoyl) - 
amino] -3- (4-hydroxy-phenyl) -propionic acid, compound #33 
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(2s) -2- [ O-Bromo-benzyl) - (4-chloro-2r-methyl -benzoyl) -amino] -3- 

phenyl -propionic acid, compoiind #34 

(2s) -2- [ (3 -Br omo -benzyl) - {4-chloro-2-iodo-benzoyl) -amino] -3- 
•phenyl -propionic acid, compound #35 
5 (2s) -2- [ ( 3 -Bromo-benzyl ) - (2-"bromo-4-chloro-benzoyl) -amino] -3- 
plienyl -propionic acid, compound #36 

(2s) -2-{ (3-Benzofuran-2-yl -benzyl) - [ (2 , 4-dicliloro-phenyl) - 
acetyl] -amino} -3 -phenyl -propionic acid, compound #37 
(2s) -2- [ (4-Benzofuran-2-yl-benzyl) - (2 , 4-dicliloro-plienyl) -amino] - 
10 3 -phenyl-propionic acid, compound #38 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -naphtlaalen-2-ylmethyl-amino] -3- 
phenyl -prop ionic acid, compound #39 

(2s) -2 - [ (2 , 4-Dichloro-benzoyl) - (9 , lO-dioxo-9 , 10-dihydro- 
antliracen-2-ylmethyl) -amino] -3 -phenyl -prop ionic acid, compound 
15 #40 

(2s) -2- [ [3- (3-Chloro-benzoyl) -benzyl] - (2, 4-dichloro-benzoyl) - 
conino] -3-phenyl -propionic acid, compound #41 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3 - (2 , 4-dif luoro-benzoyl) - 
benzyl] -amino} -3 -phenyl -propionic acid, compound # 42 
20 (2s)-2-i:{3-[3 - (2-Chloro-phenyl) -5-methyl-isoxazole-4-carbonyl] - 
benzyl}- {2 , 4-dichloro-benzoyl) -amino] -3-phenyl -propionic acid, 
con^>ound # 43 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3- (2 , 4-dichloro-benzoyl) - 
benzyl] -amino} -3-phenyl -propionic acid, compound #44 
25 (2s) -2- [ (3-Benzooxazol-2-yl-benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #45 

(2s) -2- [ (3-Bromo-benzyl) - (4-chloro-2-ethyl-benzoyl ) -amino] -3- 
phenyl -propionic acid, confound #46 

(2s) -2- [ (4-Benzofuran-2-yl-benzyl) - (2, 4-dichloro-benzoyl) - 
30 amino] -3-cyclohexyl -propionic acid, compoxind #47 

(2s) -2- [ (3-Benzofuran-2-yl-benzyl) - ( 4-chloro-2-methyl -benzoyl ) - 
amino] -3 -phenyl -propionic acid, compoimd #48 

(2s) -2- [ ( 3 -Benzofuran-2-yl -benzyl) - (2-bromo-4~chloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #49 
35 (2s) -2- [ (3-Bromo-benzyl) - (4-chloro-2 -vinyl -benzoyl) -amino] -3- 
phenyl -propionic acid, coinpoimd #50 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (3-fluoro-benzyl) -amino] -3- 
phenyl -propionic acid, compound #51 
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(2s) -2- [ (3-Chloro-benzyl) - (2, 4 -dichl or o -benzoyl) -amino] -3- . 

phenyl -propionic acid, compoiind #52 

(2S) -2 - [ (2 , 4-Dichloro-benzoyl) - (3 -nitro -benzyl) -amino] -3-piienyl- 
propionic acid. Compound #53 
5 (2S) -2- [ (3-Cyano-benzyl) - (2, 4-dicliloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #54 

(2s) -2-{ (2-Cliloro-benzoyl) - [5- (3-cliloro-phenyl) -furan-2- 
ylmethyl] -amino} -3 -plienyl -propionic acid, compound #55 

(2s) -2- { (2 , 4-Dichloro-benzoyl) - [5- (3-trifluoromethyl -phenyl) - 
10 f uran- 2 -ylmethyl] -amino} -3 -phenyl -prop ionic acid, compoxind #56 

(2s) -2- [ ( 5 -Bromo-furan-2 -ylmethyl) - (2, 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #57 

(2s) -2- [ (5^Benzofuran-2-yl-furan-2-ylmethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -3-phenyl -propionic acid, compoxmd #58 
15 (2s) -2- [ [5- ( 4 -Bromo-phenyl ) -furan-2 -ylmethyl] - (2, 4-dichloro- 
benzoyl) -amino] -3-phenyl -propionic acid, compoimd #59 

(2s) -2- [ [5- (2-Chloro-phenyl) -furan- 2 -ylmethyl] - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compound #60 

(2s) -2-[ [5- ( 2 -Chloro-5-trifluoromethyl -phenyl) -furan-2- 
20 ylmethyl] -.( 2 , 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, 
compound #61 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (2 -nitro -phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #62 
(3s) -3- { (2, 4-Dichloro-benzoyl) - [5- (3-trif luprome thy 1 -phenyl) - 
25 furan-2-ylmethyl] -amino} -4-phenyl-butyric acid, compound #63 

2-{ (2, 4-Dichloro-benzoyl) -[2- (3-nitro-phenyl) -thiazol-5- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #64 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [5- (3 , 4-dichloro-phenyl) -furan-2- 
30 ylmethyl] -amino} -3 -phenyl -propionic acid, conrpound #65 

(2s) -2- [Benzofuran-2 -ylmethyl- (2 , 4-dichloro-benzyl) -amino] -3- 
phenyl -propionic acid, compound #66 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- (2 , 4-dichloro-phenyl) -furaLn-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #67 
35 (2s) -2- [ (2-Bromo-4-chloro-benzoyl) - (5-bromo- fur an-2 -ylmethyl) - 
' amino] -3 -phenyl -propionic acid, compound #68 

(2s) -2 - [ [5 - {3-Chloro-4-f luoro-phenyl) - furan-2-ylmethyl] - (2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compoimd #69 
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(2s) -2- [ [5- (4-Chloro-3-f luoro~phenylT-'furan--2-ylmethyn -{2,4- 

dichloro-benzoyl) -amino] -3-phenyl -propionic acid, compound #70 
(2s) -2- [ (5-Bromo-furan-2-ylmethyl) - (4-cliloro-2-iodo-benzoyl) - 
amino] -3 -phenyl -propionic acid, compoimd #71 
5 (2s) -2- (5-{ [ (ls-l-Carboxy-2-plienyl-'etliyl) - (2, 4-dichloro- 
benzoyl) -amino] -metliyl>-furan-2-yl) -benzoic acid ethyl ester, 
coznpoimd #72 

(2s) -2- (5-{ [ (l-Carboxy-2-phenyl-ethyl) - (2, 4'dichloro-benzoyl)- 
amino] -methyl}-furan-2-yl) -benzoic acid, compoimd #73 
10 (2s) -2- [ (2 , 4-Dichloro-benzoyl) - (5-thiazol-2-yl-furan-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #74 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -furan-2-ylmethyl-ainino] -3-phenyl- 
propionic acid, compound #75 

(2s) ~3- (5-{ [ (ls-lr-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 
15 benzoyl) -amino] -methyl }-furan-2-yl) -benzoic acid, compound #76 
(2s) -4- {5-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - ( 2 , 4-dichloro- 
benzoyl) -amino] -methyl }-furan-2-yl) -benzoic acid , compound #77 
(2s) -2-{ (2-Bromo-4-chioro-benzoyl) - [5- (3-trif luoromethyl- 
phenyl) -f uran-2-ylmethyl] -amino} -3-phenyl -propionic acid, 
20 contpound #78 

(2s)-2-{ (2, 4-Dichloro-benzoyl) - [5- (3 , 5-dif luoro-phenyl) -furan-2- 
ylmethyl] -amino} -3-phenyl-propionic acid, compound #79 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (5-jn-tolyl-furan-2-ylmethyl) - 

amino] -3 -phenyl-propionic acid, compound #80 
25 (2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (3-fluoro -phenyl) -furan-2- 
ylmethyl] -amino} -3-phenyl -propionic acid, compound #81 

(2s)'-2- [ (5-Bromo-thiophen-2-ylmethyl) - (2 , 4-dichloro-benzoyl) - 

amino] -3 -phenyl -propionic acid, compoiuid #82 

(2s)-4-(5-{ [ (ls-l-Carboxy-2-phenyl-ethyl)- (2, 4-dichloro- 
30 benzoyl) -amino] -methyl} -thiophen-2-yl) -benzoic acid, compound 

#83 

(2s)-4-(5-{[ (l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -methyl }-thiophen-2-yl) -benzoic acid methyl ester, 
compound #84 

35 (2s) -2- [ (5-Benzof uran-2-yl-thiophen-2-ylmethyl) - {2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl-propionic acid, contpound #85 
2- [ (2-Benzofuran-2-yl-thia2ol-5-ylmethyl) - (2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compound #86 
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(2s) -2-{ (2, 4-Dichloro-benzoyl) -14-1;3, 4-dichloro-plienyl) - 

thiopheii-2-ylinethyl3 -amino} -3-phenyl -propionic acid, compoxHid 

#87 

(2s) -2- [ [4- (4-Chloro-3-fluoro-phenyl) -thiophen-2-ylinethyl] -(2,4- 
5 dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compoxmd #88 
(2s) -2- [ [4- (3-Chloro-4-f luoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compound #89 
(2s) -2-{ (2 , 4 -Dichloro-benzoyl) - [4- (2 , 4-dichloro-phenyl) - 
thiophen-2-ylmethyl] -amino} -3-phenyl -propionic acid, compoiand 
10 #90 

(2s) -2- [ [5- (3 -Chi or o-4-f luoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compoxind #91 
(2s) -2- [ [5- (4-chloro-3-fluoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, coxccpound #92 
15 (2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (2, 4-dichloro-phenyl) - 

thiophen-2-ylmethyl] -amino} -3 -phenyl-propionic acid, compoimd 
#93 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (5-thiazol-2-yl-thiophen-2- 
ylmethyl) -amino] -3 -phenyl-propionic acid, compoimd #94 
20 (2s) -2- { (2, 4-Dichloro-benzoyl) - [5- (3, 5-dif luoro-phenyl) - 

thiophen-2 -ylmethyl ] -amino } -3 -phenyl -propionic acid, compound 
#95 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (3-methoxy-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 -phenyl-propionic acid, compound #96 
25 (2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- { 3- f luoro-phenyl) -thiophen-2- 
ylmethyl] -amino} -3-phenyl-propionic acid, compound #97 

(2s) -2- [ (2, 4-Dichloro-benzoyl) -thiophen-2 -ylmethyl -amino] -3 - 
phenyl -propionic acid, compo\xnd #98 

(2s) -2- [ (4-Bromo- thiophen-2 -ylmethyl) - (2 , 4-dichloro-benzoyl) - 
30 amino] -3-phenyl-propionic acid, compound #99 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [2- (4-phenyl-piperazin-l-yl) - 
thiazol-5-ylmethyl] r-amino} -3-phenyl-propionic acid, compound 
#100 

(2s) -1- (5-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 
35 benzoyl) -amino] -methyl}-thiazol-2-yl) -piperidlne-4-carboxylic 
acid, confound #101 

(2s) -2- [ [2 - (4-Benzyl-piperazin-l-yl) -thiazol-5-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3-phenyl-propionic acid, compoxmd #102 
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(2s) -2- [ (2, 4-Dichloro-benzoyl) - (2-piperidin-l-yl-thiazol-5- 

ylmethyl) -amino] -3 -phenyl -propionic acid, coittpovind #103 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (2-dietliylamino-thiazol-5- 

ylmethyl) -amino] -3 -phenyl-propionic acid, compound #104 

5 (2s) -2- [ [2- (4-Chloro-benzoyl) -benzofuran-3^ylmethyl] - (4-methoxy- 

2,3, 6-trimethyl-benzenesulf onyl) -amino] -3 -phenyl -propionic acid, 

compoimd #105 

(2s) -2- [ [5- (2 , 4-Dichloro-phenoxy) -l-methyl-3-trif luoromethyl-lA- 
pyrazol-4-ylmethyl] - (4-methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) - 
10 amino] -3 -phenyl -propionic acid, compound #106 

(2s) -2- ( (2, 4-Dichloro-benzoyl) -{2- [5- (2, 4-dichloro-phenyl) - 
furan-2-yl] -2-oxo-ethyl} -amino) -3 -phenyl -propionic acid, 
coxcipound #107 

(2s) -2-Benzyl-4- (2 , 4-dichloro^phenyl) -3- [3- (2 , 6-dichloro- 
15 phenyl) -5-methyl-isoxazol-4-ylmethyl] -4-oxo-butyric acid, 
compound #108 

(2s) -2- [Allyl- (2 , 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic 
acid, compound #109 

(2s) -2- [ (2 , 4~Dichloro-benzoyl) -methyl-amino] -3 -phenyl -prop ionic 
20 acid, compound #110 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -prop- 2 -ynyl- amino] -3-phenyl- 
propionic acid, compound #111 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -propyl -amino] -3 -phenyl-propionic 
acid, compound #112 
25 (2s) -2- [ (3-Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #113 
(2s) -2- [ (4-Benzofuran-2-yl-phenyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl-propionic acid, compound #114 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (3-methyl-but-2-enyl) -amino] -3- 
30 phenyl -propionic acid, compovmd #115 

2- [ (2-Bromo-allyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compoimd #116 

3- { [ (l-Carboxy-2-phenyl-ethyl)- (2, 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid methyl ester, compound #117 

35 3- [ [5- (3-Chloro-4-f luoro-phenyl) -thiophen-2-ylmethyl] - (2 , 4- 

dichloro-benzoyl) -amino] -5-phenyl-thiophene-2-carboxylic acid, 
compoxmd #118 

2- [ [5- (3-Cyano-phenyl) -furan-2-ylmethyl] - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #119 
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{2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- (2-trif luoromethyl -phenyl ) - 

furcm.-2-ylmetliyl] -amino} -3 -phenyl -propionic acid, compoiind #120 
(2s)-2-(5-{ [ (ls-l-Carboxy-2-phenyl-ethyl)- (2 , 4-dichloro- 
Benzoyl) -amino] -methyl }-thiophen-2-yl) -benzoic acid ethyl ester, 
compound #121 

3- (5- { [ (is-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -methyl }-thiophen-2-yl) -benzoic acid ethyl ester, compound 
#122 

(2s) -2- [ [5- (3-Chloro-phenyl) -furan-2-ylmethyl] - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl-propionic acid, compound #123 
(2s) -2- [ (4-Chloro-2-iodo-benzoyl) - (3 , 5-dibromo-thiophen-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #124 
(2s)-3- (5-{ [ (1-Carboxy- 2 -phenyl -ethyl) - (2, 4-dichloro-benzoyl) - 
amino] -methyl )-thiophen-2-yl) -benzoic acid, compound #125 
(2s) -2- [ [5- (5-Chloro-thiophen-2-yl) -furan-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compound #126 
(2s) -2- [[2,2^ ]Bithiophenyl-5-ylmethyl- (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #127 

(2s) -2 - [ (5 ' -Chloro- [2,2' ]bithiophenyl-5-ylmethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl-propionic acid, compound #128 
(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [4- (3 , 5-dif luoro-phenyl) - 
thiophen-2-ylmethyl]-amino}-3-phenyl-propionic acid, compound 

#129 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [4- (3-f luoro-phenyl) -thiophen-2 - 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #130 
(2s) -2-{ (4-Chloro-2-iodo-benzoyl) - [5- (3-trif luorome thy 1 -phenyl ) - 
furan-2-ylmethyl]-amino}-3-phenyl -propionic acid, compound #131 
(2s) -2-{ (4-Chloro-2-methyl -benzoyl) - [5- (3-trif luorome thy 1- 
phenyl) -furan- 2 -ylmethyl] -amino) -3 -phenyl -propionic acid, 
compound #132 

(2s) -2- [ (5-Chloro- [2 , 3 » ]bithiophenyl-5 ' -ylmethyl) - (2, 4-dichlor9- 
benzoyl) -amino] -3 -phenyl-propionic acid, compound #133 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5 - (4-methoxy-phenyl) - f uran-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, coiapound #134 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- (4-methoxy-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compoxind #135 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [4- (4-methdxy-phenyl) -thiophen-2 - 
ylmethyl] -amino} -3 -phenyl -propionic acid, confound #136 
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(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (•5-pyridin-4-yl-furan-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compoxind #137 
(2s) -2- [ (2 , 4-Dichloro-benzoyl) - {5-pyridin-4-yl-thiophen-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #138 
5 (2s) -2- [ (2 , 4-Dichloro-benzoyl) - (4-pyridin-4-yl-thiophen-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #139 
(2s) -2- [ (2 -Chi oro-thiazol-5 -ylmethyl) - (2, 4-dichloro-ben2oyl) - 
amino] -3 -phenyl -propionic acid, compound #140 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (4-f luoro-phenyl) -thiophen-2- 
10 ylmethyl] -amino} -3 -phenyl -propionic acid, compound #141 

(2s) -2 - [ (2 , 4-Dichloro-benzoyl) - (3 , 5-dichloro-benzyl) -amino] -3- 
phenyl -propionic acid, compound #142 

(2s) -2 - [ (2 , 4-Dichloro-benzoyl) -thiophen- 3 -ylmethyl -amino] -3- 
phenyl -propionic acid, contpound #143 
15 (2s) -2 - [ (2 , 4-Dichloro-benzoyl) - ( 3 -tri f luorome thy 1 -benzyl) - 
amino] -3 -phenyl -propionic acid, compound #144 

(2s) -2-[ [3- ( 3 -Chloro-4-f luoro-phenyl) -thiophen- 2 -ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, coir^ound #145 
(2s) -2- [ (3-Bromo-thiophen-2-ylmethyl) - (2, 4-dichloro-benzoyl) - 

20 amino] -3 -phenyl -propionic acid, compound #146 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- ( 3- tr if luorome thyl-phenyl) - 
furan-2-ylmethyl] -amino} -2-methyl -propionic acid, compound #147 
(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [2- (3-tr if luorome thyl-phenyl) - 
thiazol- 5 -ylmethyl] -amino} -3 -phenyl -propionic acid, compound 

25 #148 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (5-nitro-thiophen-3 -ylmethyl) - 
amino] -3 -phenyl -propionic acid, coicqpoiind #149 
(2s) -2 - [ (2 , 4-Dichloro-benzoyl) - (4-methanesulf onyl -benzyl ) - 
amino] -3-phenyl -propionic acid, compound #150 
30 (2s) -2 - [ (2 , 4-Dichloro-ben2oyl) - (3-methoxy-benzyl) -amino] -3- 
phenyl -propionic acid, compound #151 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (3 -methyl-benzyl) -amino] -3- 
phenyl -propionic acid, compoxind #152 

(2s) -2- [ [5- (3-Chloro-phenoxy) -l-methyl-3-trif luoromethyl-lh- 
35 pyrazol-4-ylmethyl] - (2 , 4 -dichl or o -benzoyl) -amino] -3-phenyl- 
propionic acid, compotind #153 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3 - (3 , 5 -dif luoro-phenyl) - 
thiophen- 2 -ylmethyl ] -amino } -3 -phenyl -propionic acid, compound 
#154 
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(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3 - (3 , 4-dichloro-phenyl) - 

thiophen-2-ylmethyl] -amino} -3-phenyl -propionic acid, compoxind 
#155 

(2s) -2- [ [3- (4-Chloro-3-fluoro-phenyl) -thiophen-2-ylmetliyl] -{2,4- 
5 dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compoimd #156 
(2s) -2-{ (2, 4-Dichloro-benzoyl) - [3- (2 , 4-dichloro-phenyl) - 
thiophen-2 -ylmethyl ] -amino } -3 -phenyl -propionic acid, compound 
#157 

{2s) -2- [ (2, 4-Dichloro-benzoyl) - (3-i77-tolyl-thiophen-2-ylmethyl) - 
10 amino] -3 -phenyl-propionic acid, compoiind #158 

(2s) -2- (2-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl}-thiophen-3-yl) -benzoic acid ethyl ester, 
compound #159 

(2s) -4- (2-{ [ (ls-l-Carboxy-2-phenyl-'ethyl) - (2 , 4-dichloro- 
15 benzoyl) -amino] -methyl }-thiophen-3-yl) -benzoic acid ethyl ester, 
compound #160 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [3- (3-f luoro-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, conrpound #161 
• (2s) -2- [ [3- ( 3 -Cyano -phenyl) -thiophen-2-ylmethyl] - (2 , 4-dichloro- 

20 benzoyl) -amino] -3 -phenyl -propionic acid, cozitpoxind #162 

{ (2 , 4-Dichloro-benzoyl) - [5- ( 3 -trifluoromethyl -phenyl) -furan-2- 
ylmethyl] -amino} -thiophen-2-yl-acetic acid, compound #163 
L-2-{ [ (l-Carboxy-2-phenyl-ethyl) - (2, 4-dichloro-benzoyl ) -amino] - 
methyl }-pyrrolidine-l-carboxylic acid #tert ! -iDutyl ester, 

25 compoiind #164 

d-2-{ [ (l-carboxy- 2 -phenyl -ethyl) - (2 , 4-dichloro-benzoyl ) -amino] - 
methyl }-pyrrolidine-l-carboxylic acid #tert! -butyl ester, 
compound #165 

4- [ (1-Carboxy- 2 -phenyl -ethyl) - (2, 4-dichloro-benzoyl) -amino] - 
30 piperidine-l-carboxylic acid benzyl ester, coinpoiind #166 

1- 2- [ (2 , 4-Dichloro-benzoyl) -pyrrolidin-2-ylmethyl-amino] -3- 
phenyl -propionic acid, compound #167 

d-2- [ (2 , 4-Dichloro-benzoyl) -pyrrolidin-2-ylmethyl-amino] -3- 
phenyl -propionic acid, compoixnd #168 
35 3- (5-Bromo-thiophen-2-yl) -2- [ (2, 4-dichloro-benzoyl) -me thyl- 
amino] -propionic acid, compo'und #169 

2- [ (2 , 4-Dichloro-benzoyl) -pyridin-3-ylmethyl-amino] -3-phenyl- 
propionic acid, compoiond #170 
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2- [ (2 , 4-Dichloro-benzoyl) - ( 4- trifluoromethyl -benzyl) -amino] -3- 

phenyl -propionic acid, compoiind #171 

2-{ (2, 4-Dichloro-benzoyl) - [4- (4-f luoro-benzyloxy) -benzyl] - 
amino} -3 -phenyl-propionic acid, compound #172 
5 2- [ (2 , 4-Dichloro-benzbyl) - {4-f luoro-3-trif luoromethyl-benzyl) - 
amino] -3-phenyl -propionic acid, compoxond #173 
2- [ (l-Benzenesulf onyl-lh-pyrrol-2-ylmethyl) - (2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compoimd* #174 
2- [ [3- (4-Chloro-phenoxy) -benzyl] - (2, 4-dichloro-benzoyl) -amino] - 

10 3 -phenyl -prop ionic acid, compound #175 

2- [ (5-Chloro-2-chloromethyl-hepta-2 ,4, 6-trienoyl) -quinolin-3- 
ylmethyl-amino] -3 -phenyl-propionic acid, compound #176 
2 - [ (2 -Benzyl oxy-benzyl ) - (2 , 4-dichloro-ben2oyl) -amino] -3 -phenyl- 
propionic acid, compound #177 

15 2 - { ( 2 , 4 -Di chl or o-benzoy 1 )-[3-(5-is opr opy 1 - 2 -methoxy-phenyl ) - 
thiophen-2-ylmethyl] -amino} -3 -phenyl -propionic acid, compound 
#178 

2-{ (2, 4-Dichloro-benzoyl) - [3- { 4- trifluoromethoxy -phenyl) - 
thiophen-2-ylmethyl] -amino}-3-phenyl -propionic acid, compound 
20 #179 

2-{ (2, 4-Dichloro-benzoyl) - [3- (3 -trifluoromethyl -phenyl) - 
thiophen-2-ylmethyl] -amino} -3 -phenyl -propionic acid, compound 
#180 

2- [ [3- (3 , 5 -Bis -trifluoromethyl -phenyl) -thiophen-2-ylmethyl] - 
25 (2 , 4-dichloro-benzoyl) -aitiino] -3-phenyl -propionic acid, compound 
#181 

2- [ (2 , 4-Dichloro-benzoyl) - (3-pyridin-4-yl-thiophen-2-ylmethyl) - 
amino] -3 -phenyl -propionic acid, compoimd #182 

2-{ (2, 4-Dichloro-benzoyl) - [3- (4-methylsulf anyl-phenyl) -thiophen- 
30 2 -ylmethyl] -amino} -3 -phenyl -propionic acid, compovind #183 
2-{ (2 , 4-Dichloro-benzoyl) - [3- (4-f luoro-phenyl) -thiophen-2- 
ylmethyl] -amino}-3-phenyl -propionic acid, compound #184 
2 - [ (2, 4-Dichloro-benzoyl) - (3-pyridin-3-yl-thiophen-2-ylmethyl) - 
amino] -3-phenyl -propionic acid, compound #185 
35 2-{ (2, 4-Dichloro-benzoyl) -[1- (toluene-2-sulf onyl) -pyrrolidin-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #186 
2- [ {2-Bromo-benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #187 
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3- ( 2 -Bromo -phenyl) -2- [ {2, 4-dichloro-benzoyl) -methyl -amino] - 

propionic acid/ compound #188 

3- (4 -Bromo -phenyl) -2- [ {2, 4-dichloro-benzoyl) -methyl -amino] - 
propionic acid, compoxind #189 
5 2- [ (3 -Bromo -phenyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, coitipound #190 

2- [ (4 -Bromo -phenyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, corapoiind #191 

2- [ [4- (3-Chloro-4-f luoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 

10 dimethyl-benzoyl) -amino] -3 -phenyl-propionic acid, compound #192 

3- { [ (l-Carboxy-2 -phenyl -ethyl) - (2 , 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid, compoimd #193 

2 - [ ( 3 -Aitiino -benzyl) - (2, 4-dichloro-benzoyl) -amino] -3 -phenyl - 
propionic acid, compound #194 

15 3-Phenyl-2-{ (2-trifluoromethyl -benzoyl) - [5- (2-trif luoromethyl- 
phenyl) -furan-2-ylmethyl] -amino}-propionic acid, Coitpound #195 
2 - { ( 3 -Cyano -benzoyl) - [5- (2-trif luoromethyl-phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid. Compound #196 
2- { (4-Nitro-benzoyl) - [5- (2-trif luoromethyl-phenyl) -furan-2- 

20 ylmethyl] -amino} -3 -phenyl -propionic acid. Compound #197 

2 - { (2-Fluoro-benzoyl) - [5- {2-trif luoromethyl-phenyl) - fur an- 2 - 
ylmethyl] -amino} -3 -phenyl -propionic acid. Compound #198 

2- [Benzyl- (2 , 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic acid 
25 Compound #199 

2 - { (2 , 4-DICHLORO-BENZOyL) - [3 - (2H-TETRAZOL-5-Yri) -BENZYL] -AMINO} - 

3 - PHENYL-PROPIONIC ACID Compound #200 

30 2- [ (2 , 4-DICHLORO-BENZOYL) - ( 2 -NITRO- BENZYL) -AMINO] -3-PHENyL- 
PROPIONIC ACID Compound #201 

2- [ (2 , 4-DICHLORO-BENZOYL) - (4 -NITRO -BENZYL) -AMINO] -3-PHENyL- 
PROPIONIC Compound #202 

35 

2- [ (2-CYANO-BENZYL) - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3 -PHENYL- 
PROPIONIC ACID Compound #203 

2- [ (4-CYANO-BENZYL) - (2 , 4 -DICHLORO -BENZOYL) -AMINO] -3-PHENYL- * 
40 PROPIONIC ACID Con5)ound #204 
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2- [ [1- (3-CYANO-PHENYL) -ETHYL] - (2 , 4 -DICHLORO- BENZOYL) -AMINO] -3- 
PHENYL-PROPIONIC ACID Compound #205 

5 3^ { [ (i-carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid metliyl ester Compound #206 

3- { [ (l~Carboxy-2-plienyl-etliyl) - (2 , 4-diclaloro-benzoyl) -amino] - 
metliyl} -benzoic acid Compound #207 

10 

2- [ (2 , 4-DICHLORO-BENZOYL) - ( 3-METHANESULFONYL-BENZYL) -AMINO] -3- 
PHENYL- PROPIONIC ACID Compound #208 

2- [ (3-ACETYL-BENZYL) - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3-PHENYL- 
15 PROPIONIC ACID Compound #209 

2-. [ (2, 4-DICHLORO-BENZOYL) - ( l-OXY-PYRIDIN-3-YIiMETHYL) -AMINO] -3- 
PHENYL- PROPIONIC ACID Compound #210 

20 2-{ (2, 4-Dicliloro-benzoyl) - [5- (3-trif luorometliyl-plienyl) - 

thioplien-2-ylmetliyl] -amino} -3-phenyl -propionic acid Compound 
#211, 

Preferably, tlie compounds of tlie present invention are provided 
in the form of a single enantiomer at least 95%, more 
preferrably at least 97% and most preferably at least 99% free 
of the corresponding enantiomer. 

More preferably the compound of the present invention is in the 
form of the ( + ) enantiomer at least 95% free of the 
corresponding ( - ) ensmtiomer . 



25 
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More preferably the compound of the present invention is in the 
form of the {+) enantiomer at least 97% free of the 
35 corresponding (-) enantiomer. 

More preferably the compound of the present invention is in the 
form of the (+) enantiomer at least 99% free of the 
corresponding (-) enantiomer. 

40 
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In a more preferred embodiment, the compoiond of the present 

invention is in the form of the (-) enantiomer at least 95% free 
of the corresponding ( + ) enantiomer. 

5 Most preferably the compound of the present invention is in the 
form of the (-) enantiomer at least 97% free of the 
corresppnding (+) enantiomer. 

More preferably the compound of the present invention is in the 
10 form of the (-) enantiomer at least 99% free of the 
corresponding ( + ) enantiomer. 

There is also provided a pharmaceutically acceptable salts of 
the present invention. By the term pharmaceutically acceptable 

15 salts of compounds of general formula (I) are meant those 

derived from pharmaceutically acceptable inorganic and organic 
acids and bases. Examples of suitable acids include 
hydrochloric, hydrobromic, sulphuric, nitric, perchloric, 
fumaric, maleic, phosphoric, glycollic, lactic, salicylic, 

20 succinic, toleune-p-sulphonic, tartaric, acetic, citric, 
methanesulphonic , formic, benzoic, malonic, 

naphthalene-2-sulphonic and benzenesulphonic acids. Other acids 
such as oxalic, while not in themselves pharmaceutically 
acceptable, may be useful as intermediates in obtaining the 
25 compounds of the invention and their pharmaceutically acceptable 
acid addition salts. 

Salts derived from appropriate bases include alkali metal (e.g. 
sodium), alkaline earth metal (e.g. magnesium), ammoniTim and 
30 NR4+ (where R is Ci«4 alkyl) salts. 

Reference hereinafter to a compound according to the invention 
includes compounds of the general formula (I) and their 
pharmaceutically acceptable salts . 

35 

Unless otherwise defined, all technical and scientific terms 
used herein have the same meaning as commonly understood by one 
of ordinary skill in the art to which this invention belongs. 
All publications, patent applications, patents, and other 
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references mentioned herein are incorporated by reference in 
their entirety. In case of conflict, the present specification, 
including definitions, will control. In addition, the materials, 
methods, and examples are illustrative only and not intended to 
5 be limiting. 

As used in this application, the term "alkyl" represents an 
unsubstituted or substituted (by a halogen, nitro, S03R^, POjR^R^, 
CONH2, COOH, SRs, O-Cj.g alkyl, 0^02.^ alkenyl, O-C2.6 alkynyl, Cg.^j 

10 aryl, Cj.^j, heterocycle, hydroxyl, amino, NR^R^, or COOQ, wherein Q 
is Ci.g alkyl; C^.g alkenyl; C^^g alkynyl, C g.^^^ aryl and R^ is H, C ^.^ 
alkyl) straight chain, branched chain or cyclic hydrocarbon 
moiety (e.g. isopropyl, ethyl, fluorohexyl or cyclopropyl) . The 
term alkyl is also meant to include alkyls in which one or more 

15 hydrogen atoms is replaced by an halogen, more preferably , the 
halogen is fluoro (e.g. CF3- or CFgCHj-) . 

The terms "alkenyl" and "alkynyl" represent an alkyl containing 
at least one unsaturated group (e.g. allyl, acetylene, 
20 ethylene) . 

The term "aryl" represents a carb'ocyclic moiety which may be 
• substituted (by H, C^.g alkyl, €2,6 alkenyl, C2.6 alkynyl, C^,^ 

heterocycle, halogen, nitro, aminoamidino, amidino, guanido, 
25 CONH2, COOH, 0-Ci^6 alkyl, O-C^.^ alkenyl, 0-C2.g alkynyl , SCH3, SO2CH3, 

amino, NR^R^, hydroxy 1 or COOQ, wherein Q is C^.g alkyl, Cj.g 

alkenyl, a Cj.g alkynyl) and containing at least one benzenoid- 

type ring (e.g., phenyl, naphthyl and anthraquinonyl) . 

The term "aralkyl" represents an aryl group attached to the 
30 adjacent atom by a C^^galkyl, Ci.5alkenyl, or C^^galkynyl (e.g. , 

benzyl) . 

The term "heterocycle" represents a mono or di-substituted (e.g. 
by a Ci,g alkyl, O- C^^g alkyl, O-Cg^^j aryl, Cg^^j^^ryl, Cg.^j aralkyl , C3. 

35 10 heterocycle, . halogen, amino, COOH, COORg or NO^ ; wherein is 
a Ci_5 alkyl) , or unsubstituted, saturated or unsaturated, cyclic 
moiety wherein said cyclic moeity is interrupted by at least one 
heteroatom, e.g. oxygen, sulfur or nitrogen. It is. understood 
that the term heterocyclic ring represents a mono or polycyclic 

40 (e.g., bicyclic) ring. Examples of heterocyclic rings include 
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but are not limited to epoxide; furan; benzofuran; 

isobenzofuran; oxathiolane; dithiolane; dioxolane; pyrrole; 
pyrrolidine; imidazole; pyridine; pyrimidine; indole; 
piperidine; morpholine; thiophene and thiomorpholine. 

5 

The term "heteroaralkyl" represents an heterocycle group 
attached to the adjacent atom by a C^.^alkyl, C^.^alkenyl, or C^.^ 
alkynyl (e.g., thiopheny 1 ) . 

10 When there* is a sulfur atom present, the sulfur atom can be at 

different oxidation levels, ie. S, SO, or SO^. All such oxidation 
levels are within the scope of the present invention. 

The term "independently" means that a substituent can be the 
15 same or different definition for each item. 

It will be appreciated that the amount of a compound of the 
invention required for use in treatment will vary not only with 
the particular compound selected but also with the route of 

20 administration, the nature of the condition for which treatment 
is required and the age and condition of the patient and will be 
ultimately at the discretion of the attendant physician or 
veterinarian. In general however a suitable dose will be in the 
range of from about 0.1 to about 750 mg/kg of body weight per 

25 day, preferably in the range of 0.5 to 60 mg/kg/day, most 
preferably in the range of 1 to 20 mg/kg/day. 

The desired dose may conveniently be presented in a single dose 
or as divided dose administered at appropriate intervals, for 
30 example as two, three, four or more doses per day. 

The compound is conveniently administered in unit dosage form; 
for example containing 10 to 1500 mg, conveniently 20 to 1000 
mg, most conveniently 50 to 7 00 mg of active ingredient per unit 
35 dosage form. 

Ideally the active ingredient should be administered to achieve 
peak plasma concentrations of the active compound of from about 
1 to about ^5^m, preferably about 2 to 50 pM, most preferably 
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about 3 to about 3 0 pM. This may be achieved, for example, by 
the intravenous injection of a 0.1 to 5% solution* of the active 
ingredient, optionally in saline, or orally administered as a 
bolus containing about 1 to about 500 mg of the active 
5 ingredient* Desirable blood levels may be maintained by a 
continuous infusion to provide about 0.01 to about 5.0 
mg/kg/hour or by intermittent infusions containing about 0.4 to 
about 15 mg/kg of the active ingredient. 

10 While it is possible that, for use in therapy, a compound of the 
invention may be administered as the raw chemical it is 
preferable to present the active ingredient as a pharmaceutical 
formulation. The invention thus further provides a 
pharmaceutical formulation comprising a compound of formula (I) 

15 or a pharmaceutical ly acceptable derivative thereof together 
with one or more pharmaceutical ly acceptable carriers therefor 
and, optionally, other therapeutic and/or prophylactic 
ingredients. The carrier (s) must be "acceptable" in the sense 
of being compatible with the other ingredients of the 

20 formulation and not deleterious to the recipient thereof. 

Pharmaceutical formulations include those suitable for oral, 
rectal, nasal, topical {including buccal and sub-lingual) , 
' transdermal, vaginal or parenteral (including intramuscular, 
25 sub-cutaneous and intravenous) administration or in a form 

suitable for administration by inhalation or insufflation. The 
f oarmulations may, where appropriate, be conveniently presented 
in discrete dosage units and may be prepared by any of the 
methods well known in the art of pharmacy. All methods include 
30 the step of bringing into association the active compound with 
liquid carriers or finely divided solid carriers or both and 
then, if necessary, shaping the product into the desired 
formulation. 

35 Pharmaceutical foarmulation suitable for oral administration may 
conveniently be presented as discrete units such as capsules, 
cachets or tablets each containing a predetermined amount of the 
active ingredient; as a powder or granules; as a solution, a 
suspension or as an emulsion. The active ingredient may also be 
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presented as a bolus, electuary or paste. Tablets and capsules 

for oral administration may contain conventional excipients such 

as binding agents, fillers, lubricants, dis integrants, or 

wetting agents. The tablets may be coated according to methods 

5 well known in the art. Oral liquid preparations may be in the 
form .of, for exairiple, ac[ueous or oily suspensions, solutions, 
emulsions, syrups or elixirs, or may be presented as a dry 
product for constitution with water or other suitable vehicle 
before use. Such liquid preparations may contain conventional 

10 additives such as suspending agents, emulsifying agents, non- 
aqueous vehicles (which may include edible oils), or 
preservatives . 

The compounds according to the invention may also be formulated 
15 for parenteral administration (e.g. by injection, for example 
bolus injection or continuous infusion) and may be presented in 
unit dose form in ampoules, pre-filled syringes, small volume 
infusion or in multi-dose containers with an added preservative. 
The compositions may take such forms as suspensions, solutions, 
20 or emulsions in oily or accueous vehicles, and may contain' 
formulatory agents such as suspending, stabilizing an/or 
dispersing agents. Alternatively, the active ingredient may be 
in powder form, obtained by aseptic isolation of sterile solid 
or by lyophilisation from solution, for constitution with a 
25 suitable vehicle, e.g. sterile, pyrogen-free water, before use. 

For topical administration to the epidermis, the compounds 
according to the invention may be formulated as ointments, 
creams or lotions, or as a transdermal patch. Such transdermal 

30 patches may contain penetration enhancers such as linalool, 

carvacrol, thymol, citral, menthol and t-anethole. Ointments and 
creams may, for example, be formulated with an aqueous or oily 
base with the addition of suitable thickening and/or gelling 
agents . Lotions may be formulated with an aqueous or oily base 

35 and -will in general also contain one or more emulsifying agents, 
stabilizing agents, dispersing agents, suspending agents, 
thickening agents, or colouring agents. 
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Formulations suitable for topical acamini strati on in the mouth 
include lozenges comprising active ingredient in a flavoured 
base, usually sucrose and acacia or tragacanth; pastilles 
comprising the active ingredient in an inert base such as 
5 gelatin and glycerin, or sucrose cuid acacia; and mouthwashes 

comprising the active ingredient in a suitable liquid carrier.. 

Pharmaceutical formulations suitable for rectal administration 
wherein the carrier is a solid are most preferably presented as 
10 unit dose suppositories. Suitable carriers include cocoa butter 
and other materials commonly used in the art, and the 
suppositories may be conveniently formed by admixture of the 
active compound with the softened or melted carrier (s) followed 
by chilling axid shaping in moulds . 

15 

Formulations suitable for vaginal administration may be 
presented as pessaries, tampons, creams, gels, pastes, foams of 
sprays containing in addition to the active ingredient such 
carriers as are known in the art to be appropriate. 

20 

For intra-nasal administration the compoxinds of the invention 
may be used as a liquid spray or dispersible powder or in the 
form of drops . Drops may be formulated with an aqueous or non- 
aqueous base also comprising one more dispersing agents, 
25 solubilising agents or suspending agents . Liquid sprays are 
conveniently delivered from pressurized packs • 

For administration by inhalation the compounds according to the 
invention are conveniently delivered from an insufflator, 

30 nebulizer or a pressurized pack or other convenient means of 
delivering an aerosol spray. Pressurized packs may comprise a 
suitable propellant such as dichlorodif luoromethane, 
trichlorof luoromethane , dichlorotetraf luoroethane , carbon 
dioxide or other suitable gas. In the case of "a pressurized 

35 aerosol the dosage unit may be determined by providing a valve 
to deliver a metered amotant. 

Alternatively, for administration by inhalation or insufflation, 
the compounds according to the invention may take the form of a 
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dry powder composition, for example a powder mix of the compoiind 

and a suitable powder base such as lactose or starch. The 

powder composition may be presented in unit dosage form in, for 

example, capsules or cartridges or e.g. gelatin or blister packs 

5 from which the powder may be administered with the aid of an 

inhalator or insufflator. 

VJhen desired the above described formulations adapted to give 
sustained release of the active ingredient may be employed. 

10 

The compounds of the invention may also be used in combination 
with other antiviral agents. 

In one aspect of the invention, the compounds of the invention 
15 may be employed together with at least one other antiviral agent 
chosen from protease inhibitors, polymerase inhibitors, and 
helicase inhibitors . 

In another aspect of the invention, the compounds of the 
20 invention may be employed together with at least one other 
antiviral agent chosen from Interferon-a and Ribavirin. 

The combinations referred to above may conveniently be presented 
for use in the form of a pharmaceutical formulation and thus 
25 pharmaceutical formulations comprising a combination as defined 
above together with a pharmaceutically acceptable carrier 
• therefore comprise a further aspect of the invention. 

The individual components of such combinations may be 
30 administered either sequentially or simultaneously in separate 
or combined pharmaceutical formulations . 

When the compoiind (I) or a pharmaceutically acceptable salts 
thereof is used in combination with a second therapeutic agent 
35 active against the same virus the dose of each compo\md may be 
either the same as or differ from that when the compound is used 
alone. Appropriate doses will be readily appreciated by those 
skilled in the art. 
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The following general schemes and examples are provided to 
illustrate various embodiments of the present invention and 
shall not be considered as limiting in scope. 

5 General scheme 1 for the preparation of biaryl carboxamide 
analogs with a five membered ring 



10 The following compounds were prepared in a similar manner as 
described in general scheme 1: 

compound #38 compound #55 compound #56 Compound #57 Compound #58 
Compoxind #59 compound #60 compound #61 compound #62 compound #63 

15 compound #64 compound #65 compound #66 compound #67 compound #68 
Compound #69 Compound #70 CompOTond #71 compound #72 compound #73 
compound #74 Compound #75 Compound #76 compound #77 compound #78 
compound #79 compoxond #compound #81 compoiind #82 compound #83 
compound #84 compound #85 compound #87 compound #88 compound 

20 #compound #90 compound #91 compound #92 compound #93 compound 
#94 compound #95 compound #96 compound #compound #98 compound 
#99 compound #100 compound #101 compound #102 compound #103 
compound #104 compound #105 compound #106 compoiind #107 compound 
#113 compound #12 0 compound #121 compound #122 compound #123 

25 compoiond #124 compound #125 compound #12 6 compound #127 compound 
#128 compound #129 compound #130 compound #131 compound #132 
compound #133 compound #134 compound #135 compound #136 compound 
#137 compound #138 compound #139 compound #140 compound #141 
compound #142 Bcompound #143 compound #144 compound #145 

30 compound #146 compound #147 compound #148 compound #149 compound 





X1 =N, O or S for flve-membered heterocycles 
L=CI, Br. I.NR1R2 

A1,A2=subs«tiJents, F, CI, OMe, CH3. CN 
M~Zn, B, Sn 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 
#150 cortcpoxind #151 compoiind #152 coircpoiand #153 compound #154 
compound #155 compound #156 compound #157 compound #158 compound 
#159 compound #160 compound #161 coittpoiand #162 compound #163 
compound #164 

compound #165 compoiond #166 compound #167 compoiind #168 compound 
#169 compound #170 compound #171 compound #172 compound #173 
compound #174 compound #175 compound #176 compound #177 compound 
#178 compound #179 compound #180 compound #181 compound #182 , 
compound #183 compound #184 compound #185 compound #186 compo\ind 
#187 compound #188 compoxand #189 compound #190 compound #191 

Example 1 

2-{ (2, 4-Dichloro-benzoyl) - [3- (3 , 5-dif luoro-phenyl) -thiophen-2- 
ylmethyl] -amino>-3-plienyl-propionic acid compound #154 

STEP I 

2- [ (3-Bromo-thiophen-2-ylmethyl) -amino] -3 -plienyl -propionic acid 
teirt-butyl ester 




To a stirred solution of 2 -Amino-3 -phenyl -propionic acid tert- 
butyl ester (50.6mg, 0,229 mmol) in ethanol (1 mL) , were added 
3-Bromo-thiophene-2-carbaldehyde (50mg, 0.208mmol.) and acetic 

acid (21 |utL) . The reaction mixture was stirred at room 
temperature under nitrogen for 2 hrs as the progress of imine 
formation was monitored by TLC. Then, sodium cyanoborohydride 
(20mg, 0,312 mmol) was added. The mixture was acidified with 
sodium bicarbonate and then extracted with dichloromethane . 
After removal of the solvent, the crude product was purified by 
silica plate (hexane/ethylacetate 90%: 10%) to give 2-[(3-Bromo- 
thiophen-2-ylmethyl) -amino] -3 -phenyl -propionic acid tejrt-butyl 

ester in 80% yield : NMR (Varian 400MH2, CDCI3) 87,23 (m, 6H, 
ArH), 6.90 (d, IH, J=5.3Hz, thiophenH) , 4.00 (d, IH, J=14.6H2, 
NCH3), 3.85 (d, IH, J=14.6Hz, NCIi,) , 3.48 (m, IH, CHCHj) , 3.00 (m, 
2H, CHCH3) , i.37 (S, 9H, tBu) . 

STEP II 

2- [ (3-Bromo-thiophen-2-ylmethyl) - [2, 4-dichloro-benzoyl) -amino] - 

3 - phenyl -propionic acid tejrt-butyl ester 
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To a stirred solution of 2- [ (3-Bromo-thiophen-2-ylmethyl) - 

5 amino] -3 -phenyl -propionic acid tejrt-butyl ester <91.6mg, 
0.231mmol) in dichloromethane (3.3ml) and N,N- 
diisopropylethylamine (44|Lll) was added a solution of 2,4- 
Dichloro-benzoyl chloride (34pi, 0-243 ramol) in dichloromethane 
(i.3ml). The reaction mixture was stirred at room temperature 

10 under nitrogen overnight. Then, the mixture was extracted with 
sodium bicarbonate/dichloromethane. The extract was dried 
(sodium sulfate) and evaporated' under reduced pressure to yield 
* 2- [ (3-Bromo-thiophen-2-ylmethyl) (2, 4-^dichloro-benzoyl) -amino] - 
3 -phenyl-propionic acid ter-t-butyl ester with 92% yield. 4l 

15 NMR(Varian 400MHz, CDCI3) 6(ppm) presence of rotomers 8.08 (d, 
0.5H, J=8.7Hz, ArH), 7.56 (d, 0.5H, J=2.0Hz, ArH) , 7.40 (m, 2H, 
ArH), 7.23 (m, 2.5H, ArH) , 6.99 (d, 0.5H, J=5.4Hz, ArH) , 6.92 
(m, 2H, ArH), 6.83 (d, 0.5H, J=5.0Hz, ArH) , 6.54 (d, IH, 
J=7.lHz, ArH), 5.78, (d, 0.5H, J=8.0Hz, ArH) , 5.20 (m, IH, NCH,) , 

20 4.85 (m, IH, NCH,) , 4.16 (m, IH, CHCH^) , 3.10 (m, 2H, CHCHJ , 1.47 
(s, 9H, tBu) . 

STEP III 

2-{ (2 , 4-Dichloro-benzoyl) - [3- (3 , 5 -difluoro -phenyl) -thiophen-2- 
25 ylmethyl] -amino} -3 -phenyl -propionic acid tert-butyl ester 
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F 



To 3 mL of THF solution of 2- [ (3-Bromo-thioph'en-2-ylmethyl) - 
{2, 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic acid tert-butyl 

5 ester (50 mg, 0 . 0879mmol) was sequentially added tetrakis 

(triphenylphosphine) palladium (0) (lOmg, 0.00878 mmol) . To the 
resulting brown solution was added a THF solution of 3, 5- 
difluorozinc bromide ( 0 . 5M, 1.06 mL) . The reaction was stirred 
and heated to reflux overnight. TLC showed complete conversion 

10 of the starting material to a less polar product. A few drop of 
acetic acid was added before complete removal of the solvent 
using a rotavap. The crude product was chromatographed to give 
2-{ (2 , 4-Dichloro-benzoyl) - [3- (3 , 5-dif luoro-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid te^-t-butyl ester, 37 

15 mg, in 72% yield. ]SIMR(Varian 400 MHz, CDCI3) , 5(ppm), presence 
of rotomers, 7.45 (m, <1H) , 7.36 (s, <1H) , 7.20 (m, ~8H) , 7.05 
(m, <1H) , 6.98 (m, IH) , 6.90 (m, 4H) , 6.82 (m, <1H) , 6.51 (m, 
<1H), 5.80 (m, <1H), 5.20 (m, <1H) , 4.84 (m, <1H) , 4.18 (m, 2H) , 
3.38 (m, 2H), 2.90 (m, IH) , 1.33, 1.42, 1.44 (s, 9H) . 

20 

STEP IV 

2-{ (2, 4-Dichloro-benzoyl) - [3- (3 , 5-dif luoro-phenyl) -thiophen-2- 
ylmethyl ] -amino } -3 -phenyl -propionic acid 



25 To a stirred solution of 2- { (2, 4-Dichloro-benzoyl) - [3- (3 , 5- 

dif luoro-phenyl) -thiophen-2-ylmethyl] -amino} -3 -phenyl -prop ionic 




F 
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acid tert-hntyl ester (37.63 mg, 0 . 0625rtmiol . ) in dichloromethane 
(Iml.), was added trif luoroacetic acid (1ml.). The reaction 
mixtiire was stirred at room temperature during 1 hr. TLC monitored 
the progress of the reaction. When the reaction was completed, the 

5 mixtuxe was concentrated under reduced pressure on a rotary- 
evaporator, followed by silica cliromatography using 90% 
ethylacetate, 10% methanol and 1 drop of acetic acid, afforded 2- 
{ (2 , 4-Dichloro-benzoyl) - [3- (3 , 5-dif luoro-phenyl) -thiophen-2- 
ylmethyl]-amino}-3-phenyl-propionic acid in 85% yield. 3SIMR 

10 (Varian 400MHz, CDCI3) S(ppm) , 7.22 (m, 8H, ArH) , 7.00 (m, 2H, 

ArH), 6.82 (m, 2H, ArH), 6,50 (m, IH, ArH), 4.95 (m, 0.5H, NCHJ , 
4.65 (m, 0.5H, NCH,) , 4.10 (m, IH, NCH,) , 3.60 (m, IH, CHCH^) , 3.20 
(m, IH, CHCHj), 3.05 (m, IH, CHCH^) . MS, 546.00 found. 

15 

General scheme 2 for the preparation of biarvl carboxamide 
analogs with six membered aromatic ring 




The following compounds were prepared in a similar manner as 
20 described in general scheme 2: 

cqmpound #2 , compound #, compound #4 , compound #9 , Compound 
#10 , Compound #11 , Compound #12 Compound#15, Compound #19 , 
compound # 21 , compound #22 , compound #25 , compo"und #28 , 
25 compound #31 , Compound #, Compound #34 , Compound #35 , 
compoxind #3 6 , compoiand #37 , compoixnd #39 , compound #, 
compound #41 , compovind # 42 , compound # 43 , compound #44 , 
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compoiind #45 , compound #46 , compound #47 Compound #48 , 

Compound #49 , compound #50 , 



General scheme 3 for the preparation of biarvl sulfonamide 
analogs with six membered aromatic ring spacer 
Example 2 

2- [ (4-Benzofuran-2-yl~benzyl) - (4-methoxy-2 , 3 , 6--trimethyl- 
benzenesulfonyl) -amino] -3—phenyl -propionic acid Compound #5 

STEP I 

2- (4-Methoxy-2 , 3, 6-trimethyl-benzenesulf onylamino) -3-phenyl- 
propionic acid methyl ester 




A solution of L-phenylalanine methyl ester (300 mg, 1.68 mmol) 
in anhydrous CH^Cl^ (10 mL) was cooled to 0°C in an ice bath, then 
triethylamine (0.35 mL) , 4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl chloride (438 mg, 1.76 mmol) and catalytic 
amount of DMAP (25 mg) were added under a Nj atmosphere. The 
reaction mixture was stirred at room temperature ' for 12h. After 
that period of time, the mixt\are was partitioned between water 
and CH^Cla, the organic layer was. separated, dried (Na^SOj and 
concentrated. The residue was purified by silica gel column 
chromatography using ethyl acetate and hexane (1:2) as eluent to 
obtain 2- ( 4-Methoxy-2 , 3 , 6-trimethyl-benzenesulf onylamino) -3- 
phenyl -propionic acid methyl ester as a white solid, 500 mg 
(77%). 'h ISfMR (CDCI3, 400 MHz): 57.26-7.18 (m, 3H) , 7.02-6.99 (m, 
2H), 6.53 (s, IH) , 5.12 (d, IH) , 4.09-4.04 (m, IH) , 3.84 (s, 
3H), 3.55 (s, 3H), 3.05 (dd, IH) , 3.03 (dd, IH) , 2.64, 2.38, 
2.08 (3s, 9H) . 

STEP II 
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. 2- [ (4-Iodo-benzYl) - {4-inetlioxy-2 , 3 , S-trimetJiyl-benzenesullionyr) - 

amino] -3 -phenyl -propionic acid methyl ester 




To a solution of 2- (4-Methoxy-2 , 3 , 6-trimethyl- 

5 benzenesulfonylamino) -3-phenyl -propionic acid methyl ester (50 mg, 
0.129 mmol) in anhydrous DMF (1 mL), 4-iodobehzyl bromide (46 mg, 
0.154 mmol) and cesium carbonate (50 mg, 0.154. mmol) were added 
and the reaction mixture was stirred at room temperature under a 
atmosphere for 12 h. The reaction mixture was partitioned 

10 between water and ether. The ether layer was separated, dried 
(NajSOJ , concentrated. The residue was purified by silica gel 
column chromatography using ethyl acetate and hexane (1:3) as 
eluent to obtain 2- [ (4-Iodo-benzyl) - (4-methoxy-2, 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid methyl ester (68 

15 mg, 90%) as a foam, 'h ISIMR (CDCI3, 400 MHz): 57.48 (d, 2H) , 7.21 
(m, 3H), 7.09 (d, 2H) , 6.91 (d, 2K) , 6.45 (s, IH) , 4.60 (m, 3H) , 
3.81 (s, 3H), 3.38 (s, 3H) , 3.17 (dd, IH) , 2.81 (dd, IH) , 2.63, 
2.44, 2.14 (3s, 9H) . 
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STEP III 

. 2 - [ (4-Benzofuran-2-yl-benzyl) - (4-methoxy-2 , 3 , 6-triinethyl- 
benzenesulfonyl) -amino] -3-phenyl -propionic acid methyl ester. 




5 To a degassed solution of 2- [ (4-Iodo-benzyl) - (4-methoxy-2 , 3 , 6- 
trimethyl-benzenesulfonyl) -amino] -3-phenyl -propionic acid metliyl 
ester (40 mg, 0,068 mmol) and benzofuran-2-boronic acid (20 mg, 
0.124 mmol) in a mixture of DME (3 mL) and 2M acjueous Na^COj (1.5 
mL) , Pd(PPh3)^ (4 mg) was added and the reaction mixture was 

10 stirred at 65°C for 2h under a atmosphere. The reaction 

mixture was diluted with ethyl acetate and water. The organic 
layer was separated, dried (Na^SOj , concentrated. The residue 
was purified by column, chromatography using ethyl acetate and 
hexane (1:9) to obtain 2- [ (4-Benzofuran-2-yl -benzyl) - (4-methoxy- 

15 2 , 3 , 6-trimethyl-benzenesulfonyl) -amino] -3 -phenyl -prop ionic acid 
methyl ester (39 mg, 100%) as a thiclc syrup. "^H NMR (af-2783) 
(CDCI3, 400 MHz): 57.2 (d, 2H) , 7.62'(d, IH) , 7.55 (d, IH) , 7.30- 
7.15 (m, 7H), 7.12 (d, 2H) , 6.96 (s, IH) , 6.51 (s, IH) , 4.72 (m, 
3H), 3.80, 3.40 (2s, 6H) , 3.28 (dd, IH) , 3.02 (dd, IH) , 2.71, 

20 2.58, 2.12 (3s, 9H) . 
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STEP IV 

2- [ (4-Ben20furan-2-yl-benzyl) - (4-methoxy-2, 3, e-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -prop ionic acid. 



' — o. 




THF-MeOH.H20 




5 2 - [ (4-Benzofuran-2-yl -benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 

benzenesulfonyl) -amino] -3-phenyl -propionic acid metliyl ester ■ (40 
mg, 0.067 ramol) was talcen in a mixture of THFiMeOHiH^O (3:2:1) 
and then added IN aqueous solution of LiOH.H^O (0.40 mL, 0.40 
mmol) . The reaction mixture was stirred at room temperature for 

10 12 h. Solvents were removed and the residue was partitioned 

between water and ethyl acetate. The aqueous layer was acidified 
using 10 % KHSO^ solution. The organic layer was separated, dried 
(Na^SOJ and concentrated. The residue was purified by silica gel 
coliamn chromatography using ethyl acetate and methanol (9:1) to 

15 ■ obtain 2- [ (4-Benzofuran-2-yl-benzyl) - {4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3-phenyl-propionic acid. (29 mg, 75%) as 

a white solid. IH NMR (CDCI3, 400 MHz): 57.59 (d, 2H) , 7.48 (d, 

2H), 7.42 (d, 2H) , 7.19 (m, 4H) , 7.06, 6.88 (2m, 6H) , 6.37 (s, 

IH), 4.55 (m, 3H) , 3.70 (s, 3H) , 3.19, 2.85 (2m, 2H) , 2.56, . 
20 2.00, 1.98 (3s, 9H) . ESI- (M-H) : 582. 
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STEP V 

2- [ (4-Methoxy-2 , 3 , 6-triinethyl-benzenesulf onyl ) - (4- 
tributylstannanyl-benzyl) -amino] -3 -phenyl -propionic acid methyl 
ester.. 




To a stirred solution of 2- [ (4-Iodo-benzyl) - (4-methoxy-2 , 3 , 6- 
trimethyl-benzenesulfonyl) -amino] -3-phenyl -propionic acid methyl 
ester (Ig. 1.65mmol.) in toluene (100ml.) were added P(Pli3)4Pd 

10 (123 mg., O.lOVmmbl.) and 1, 1 , 1 , 2 , 2 , 2-Hexabutyl-distannane 
(1.7ml. 3.3mmol.) under nitrogen. The reaction mixture was 
stirred and heated to IIS^C during 8 lirs . The progress of the 
reaction was monitored by TLC. Filtration and ronoval of the 
solvent under reduced pressxare on a rotary evaporator followed 

15 by flash column chromatographic purification using 5% of EtOAc 
in hexane, afforded 2- [ (4-Methoxy-2 , 3 , 6-trimethyl- 
benzenesulf onyl) - { 4- tributylstannanyl -benzyl) -amino] -3-phenyl- 
propionic acid methyl ester in 50% yield: ^HISIMR (Varian 400MHz, 
CDCI3) d 7.30 (d, 2H, J=7.9Hz, HPhSn) , 7.26 (m, 3H, HPh) , 7.18 

20 (d, 2H, J=7.0Hz, HPh) , 7.14 (d, 2H, J=8,lHz, HPhI) , 6.53 (s, IH, 
MTRH) , 4.59 (m, 2H, NCH.Ph) , 3.83 (s, 3H, OCH3) , 3.26 (s, 3H, 
COOCH3), 3.18(dd, IH, J=10.5 and 13.3Hz, CHCHJ , 2.92 (dd, IH, 
J=4.3 and 13.3Hz, CHCHJ , 2.69 (s, 3H, ArCH3) , 2,51 (s, 3H, 
ArCHj), 2.11 (s, 3H, ArCHg) , 1.00(m, 27H, SnBUj) ppm. 
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trimethyl-benzenesulfonyl) -amino] -methyl} -phenyl) -thiophene-2- 
carboxylic acid methyl ester 



5 

To a stirred solution of 2- [ (4-Methoxy-2 , 3 , 6-trimethyl- 
benzenesulf onyl) - (4-tributylstannanyl-benzyl) -amino] -3-phenyl- 
propionic acid methyl ester (lOOmg. 0.13mmol.) in toluene (3ml.) 
were added P(Ph3)^Pd (6mg. 0.039eq.)/ CuBr (2mg.) and 5-Bromo- 

10 thiophene- 2 -carboxylic acid methyl ester (26.5mg, 0.12mmol.) 
under nitrogen. The reaction mixture was stirred and heated to 
reflux during 5 hrs. The progress of the reaction was monitored 
by TliC. Filtration and removal of the solvent under reduced 
pressure on a rotary evaporator followed by silica plate for 

15 purification using 80% hexane 20% EtOAc afforded 5-"(4-{[(l- 
Methoxycarbonyl- 2 -phenyl -ethyl ) - (4-methoxy-2 , 3 , 6- trimethyl- 
benzenesulf onyl) -amino] -methyl} -phenyl) -thiophene-2-carboxylic 
acid methyl ester in 41% yield: ^HNMRCVarian 40QMHz, CDCI3) d 
8,67 (d, IH, HPh) , 8.35 (d, 2H, thiopheneH) , - 8 . 10 (m, 6H, HPh) , 

20 - 8 . 00(d, 2H, thiopheneH), 7.38(s, IH/ MTRH) , 5.72(m, 3H, NCH^Ph, 
CHCHJ , 4.82(s, 3H, OCH3) , 4.68(s, 3H, COOCH^) , 4.29(s, 3H, 
COOCH3), 4.10 (m, IH, CHCHJ, 3.85 (m, IH, CHCH^) , 3.57 (s, 3H, 
ArCH3) , 3.40(s, 3H, ArCHj) , 3.0(s, 3H, ArCH3) ppm. MS 622.6 (M*) . 

25 STEP VII 



— o. 




\ 
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5 - {4-{ [ (l-Carboxy- 2 ^phenyl -ethyl) - (4-methoxy-2 , 3 , 6-trimetliyl- 

benzenesulfonyl) -amino] -methyl } -phenyl ) -furan-2-carboxylic acid 




To a stirred solution of 5- (4- { [ (l-Methoxycarbonyl-2-phenyl- 
e■thyl) - (4-methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) -amino] - 
methyl } -phenyl ) -furan-2-carboxylic acid methyl ester (16 mg, 
0.026ramol.) in THF: Hp: MeOH (3:1:2) (1ml.), was added LiOH in 
water (IN) (0.2ml. 0.26mmol.). The reaction mixture was ' stirred 
at room temperature during 1 hr. TLC monitored the progress of 
the reaction. When the reaction was completed, the mixture was 
concentrated ixader reduced pressure on a rotary evaporator. The 
residue was treated with a solution 20% of KHSO^ and extracted in 
BtOAc. The EtOAc layer was dried over Na^SO^. Filtration and 
removal of the solvent under reduced pressure on a rotary 
evaporator followed by silica chromatography using 90% EtOAc, 
10% MeOH and 1 drop of AcOH, afforded 5- (4-{ [ (l-Carboxy-2- 
phenyl-ethyl) - (4-methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) - 
amino] -methyl}-phenyl)-furan-2-carboxylic acid. ^HNMR (Varian 
400MHz, DMSO) d 7.37 (d, 2H, J=8.5Hz, HPh) , 7.27 (d, 2H, 
J=8.3Hz, HPh), 7.13 (m, 6H, HPh), 6.69 (d, IH, J=:3.2Hz, f uranH) , 
6.58 (d, IH, J=3.2Hz, furanH) , 6.50 (s, IH, MTRH) , 4.81 (d, IH, 
J=15.5Hz, NCH^Ph), 4.41 (d, IH, J=15.9Hz, NCH,Ph) , 4.06 (dd, IH, 
J=3.5 and 9.5Hz, CHCH,) , 3.64 (s, 3H, OCH3) , 3.10 (dd, IH, J=9 . 5 
and 12.6Hz, CHCHJ , 2.65 (dd, IH, J=3 . 8 and 12.6 Hz, CHCH J , 2.49 
(s, 3H, ArCH^), 2.38 (s, 3H, ArCH3) , 1.92 (s, 3H, ArCH3) ppm. MS 
576.5 (M") . 

The following compovmds were prepared in a similar manner as 
described in example 2 : 
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compoxind #5 compound #6 Compoimd' #7 compound #8 Compound #13 
Compound #14 Compound #16 Compound #17 BCH-'19067 

Compound #18 Compound #2 0 compound #23 compoimd #24 compoimd #26 
compound #27 compound #29 compound #32 compound #192 compound 
5 #193 confound #194 

Example 3 

2- [ (2 , 4-dichloro-benzoyl) -prop-2-ynyl-amino] -3 -phenyl -propionic 
10 acid compound #111 




STEP I 

15 2- [ (4-Met]:ioxy-2, 3 , 6-trimethyl-benzenesulf onyl) -prop-2-ynyl- 
amino]-3-phenyl -propionic acid methyl ester 




A DMF (8 mL) solution of 2- (4-Methoxy-2, 3 , 6-trimethyl- 
benzenesulf onylataino) -3-phenyl -propionic acid methyl ester 
20 (prepared according to example 2, step I) (200 mg) was cooled to 
0°C and then propargyl bromide (80%, 0.07 mL, 0.61 mmol) and CS2CO3 
(200 mg, 0.61 mmol) were added under an atmosphere of N^. The ice 
bath was removed and the reaction mixture was stirred at room 
temperature for 12h. The mixture was partitioned between ether and 
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water, the ether layer was separaceU/ ariea ^JNia2t>u^; ana , 
concentrated. The residue was purified by silica gel column 
chromatography using ethyl acetate and hexane (1:3) as eluent to 
obtain 2- [ (4-Methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) -prop-2-ynyl- 
amino] -3-phenyl -propionic acid methyl ester ( 185 mg, 85%) as a 

solid. ^ NMR (CDCI3, 400 MHz): 57.20-7.17 3H) , 7.10-7.08 (m, 

2H), 6.56 (s,n1H), 4.42-4.29 (m, 3H) , 3.86 (s, 3H) , 3.56 (s, 3H) , 
3.32 (dd, IH), 3.26 (dd, IH) , 2.66, 2.35 (2s, 6H) , 2.21 (t, IH) , 
2.08(s, 3H) . 

STEP II 

3«Phenyl-2-prop-2-ynylamino-propionic acid methyl ester 

ill ^ 

To a solution of 2- [ (4-Methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) - 
15 prop-2-ynyl-amino] -3-phenyl -propionic acid methyl ester (150 mg, 
0.349 mmol) in anhydrous dichloroethane (1.5 mL) , trif luoroacetic 
acid (3.5 mL) and ethyl methyl sulfide (0.16 mL, 1.75 mmol) were 
added. The reaction mixture was stirred at room temperature under 
a Nj atmosphere for 12h. Excess of solvents were removed under 
20 reduced pressure and the residue was extracted between saturated 
NaHC03 solution and ethyl acetate. The organic layer was 
separated, dried (Na^SO,) , concentrated. The crude product was 
purified by silica gel column chromatography using ethyl acetate 
and hexane (1:3) as eluent to obtain 3-Phenyl-2-prop-2-ynylamino- 
25 propionic acid methyl ester as a thick syrup, 70 mg (92%) . ^ NMR 
(CDCI3, 400 MHz) :6 7.32-7.19 (m, 5H) , 3.78 (t, IH) , 3.68 (s, 3H) , 
3.40 (ABq, 2H), 3.03 (dd, IH) , 2.98 (dd, IH) , 1.99 (t, IH) . 



5 



10 



— o, 




CF3COOH 
Et-S-Me 



dichloroethane 
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STEP III 

2- [ (2 , 4-Dichloro-ben2oyl) -prop- 2 -ynyl -amino] -3 -phenyl -propionic 
acid methyl ester 




5 

A solution of 3-Phenyl-2-prop-2-ynylamino-propionic acid methyl 
ester (75 mg, 0.346 mmol) in anhydrous CU^C\ (2 mL) was cooled to 
O^C in an ice bath, then triethylamine (0.1 mL) and 2,4- 
dichlorobenzoyl chloride (0.06 mL, 0.45 mmol) were added. The 

10 mixture was stirred at room' temperature for 3h. Excess of benzoyl 
chloride was quenched by adding ice-cold water and then the 
reaction mixture was partitioned between water and CH2CI2. The 
organic layer was separated, dried (Na^SOJ , and concentrated. The 
residue was purified by silica gel column chromatography using 

15 ethyl acetate and hexane (1:3) as eluent to obtain 2-[(2,4- 
Dichloro-benzoyl) -prop-2-ynyl-amino] -3 -phenyl-propionic acid 
methyl ester as a syrup, 125 mg (93%) . 

STEP IV 

20 2- [ (2 , 4-Dichloro-ben2oyl) -prop- 2 -ynyl- amino] -3 -phenyl -propionic 
acid 




25 To a THF:MeOH:Hp (3:2:1) (3 mL) solution of 2- [ (2 , 4-Dichloro- 

benzoyl) -prop-2-ynyl-amino] -3-phenyl -propionic acid methyl ester 
(30 mg, 0.076 mmol), IN aqueous solution of lithium hydroxide 
(0.46 mL, 0.46 nraiol) was added and the reaction mixture was 
stirred at room temperature for 6h. Solvents were removed under 
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reduced pressure and the residue Hvas'p^rti1iioned*i5fet^^feten ethyl 

acetate and water. The water layer, was acidified using 10% KHSO^ 

solution and then the organic layer was separated, dried (Na^SOJ , 

concentrated. The residue was purified by column chromatography 

5 (ethyl acetate rhexane 1:1 to ethyl acetate) to obtain 2-[(2,4- 
dichloro-benzoyl) -prop-2-ynyl-amino] -3 -phenyl -propionic acid, 23 
mg (81%) as a white solid. The coirtpound contains two other minor 
rotamers. ^ NMR (CDCI3, 400 MHz) : 57.45-7.05 (m, 8H) , 6.77 (dd, 
minor rotamer) , 5.70 (d, minor rotamer) , 4.99 (bs, minor rotamer) , 

10 4.64-4.59 (m, minor rotamer), 4.28 (d, minor rotamer), 4-29-4.18 
(m, minor rotamer), 3.79-3.09 (m, 5H) , 2.37 (t, minor rotamer), 
2.31 (t, minor rotamer), 2.17 (t, IH) . ESI" (M-H) : 375. 

The following compounds were prepared in a similar manner as 
15 described in example 3: 

compound #109 
coinpound #110 
compound #111 
20 compound #112 
compound #115 
compound #116 

Example 4 

25 2- [ {3-Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro-benzoyl ) -amino] - 
3 -phenyl -propionic acid. compound #113 



* So 

To a solution of 2- [ (2 , 4-Dichloro-benzoyl) -prop-2-ynyl-amino] -3- 
phenyl -propionic acid methyl ester (prepared according to example 
30 9) (50 mg, 0.128 mmol) and 2-iodobenzofuran (41 mg, 0.166 mmol) in 
DMF (2 mL) , triethylamine (2 mL) and 

tetrakis(triphenylphosphine) palladium (0) (15 mg, 0.01 mmol) were 
added and the reaction mixtiire was stirred under reflux conditions 
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for 4h under a atmospliere. DMP and triethylamine were removed 

under reduced pressure and the residue was partitioned between 

water and ethyl acetate. The organic layer was separated, dried 

(NajSOJ , concentrated and the residue was purified by coliomn 

5 chromatography using ethyl acetate and hexane (1:4) as eluent to 
obtain 2- [ (3-Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3~phenyl -propionic acid methyl ester as a thick syrup, 50 
mg (76%). The compoimd contains two other rotamers. ^H-NMR (CDCI3, 
300 MHz): 57.58-7.09 (m, 12H) , 6.98 (s, minor rotamer) , 6.97 (d, 

10 minor rotamer) , 6.85 (dd, minor rotamer) , 6.83 (s, IH) , 5.82 (d, 
minor rotamer), 5.25 (bs, minor rotamer), 5.10 (bs, minor 
rotamer), 4.88-4.52 (m, minor rotamer) , 4 . 35-3 . 21 (m, 5H) , 3.78 
(s, 3H) , 3.76, 3.65 (2s, minor rotamer). 

15 A procedure similar to step 'IV (example 9) was used for the 

hydrolysis of 2- [ (3-Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid methyl ester. 2-[(3- 
Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro-benzoyl) -amino] -3- 
phenyl -propionic acid was isolated after silica gel column 

20 chromatography using ethyl acetate: hexane (1:1) to ethyl acetate 
as eluent as a solid, 20 mg (69%) . The compound contains two other 
rotamers. "h-NMR (CDCI3, 400 MHz): ? 7.82 (d, minor rotamer), 7.53- 
7.05 (m, 12H) , 6.93 (s, minor rotamer), 6.89 (d, minor rotamer), 
6.81 (s, IH) , 6.80 (dd, minor rotamer), 6.49 (m, minor rotamer), 

25 6.26 (d, minor rotamer), 5.73 (d, minor rotamer), 5.22 (bs, minor 
rotamer), 5.09-4.45 (m, minor rotamers) , 4.36-3.11 (m, 5H) . ESI" 
(M-H) : 491. 
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Example 5 

2- [ {4-Benzofuran-2-Yl -phenyl) - (2 , 4-dichloro-benzoyl) -amino] -3- 
phenyl -propionic acid compoimd #114 




STEP I 

2- (4-Bromo-phenylamino) -3-phenyl -propionic acid tejrt-butyl ester 




A mixture of L-phenylalanine tert-butyl ester (1.47 g, 6.64 
mmol) , 4-bromophenylboronic acid (2.67 g, 13.28 mmol) , 
triethylamine (1.9 mL, 13.28 ramol) and copper (II) acetate 
(1.21 g, 6,64 mmol) in dichl or ome thane (50 mL) was stirred at 
15 room tempera tiore for 24 h. The solids were removed by 
filtration through a pad of silica gel and the desired product 
was obtained by chromatography eluting with 5% ethyl acetate in 
hexanes. 'h NMR (CDCl3)7.2 (m, 8 H) , 6.48 (d, 2 H) , 4.18 (t, 2 H, 
H-2 andNH), 3.08 (d, 2 H) , 1.35 (s, 9 H) 
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STEP II 

2- [ (4-Bromo-phenyl) - (2, 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid tert-butyl ester 




This compound was prepared in a similar manner as for step I in 
example 1 . 3SIMR (CDC13) 7.2 (m, )7.2 (d) , 7.0 (d, 6.93 (d) , 6.4 
br s), 4.62 (t, 1 H) , 3.4 9m, 2 H) , 1.3 (s, 9 H) 

10 STEP III 

2- [ (4-Benzofuran-2-yl-phenyl) - (2 , 4-dichloro-benzoyl) -amino] -3- 
plienyl -prop ionic acid tert-butyl ester 




This compoTond was prepared in a similar manner as for step III in 
15 example 2. NMR (CDCI3) 7.6 (m) , 7.3 (m) , 6.9 (m) , 6.7 (m) , 4.8 
(m), 4.2 (m) , 3.5 (m) 

STEP IV 

2- [ (4-Benzofuran-2-yl -phenyl) - (2 , 4-dichloro-benzoyl) -amino] -3- 
20 phenyl -propionic acid 
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This compound was prepared in a similar maimer as for step IV in 
example 1. 'h NMR (DMSO) 13.1 (br s, 1 H) , 7.6 (m, 5 H) , 7.3 
(m, 9 H) , 7'. 01 (d, 2 H) , 6.72 (d, 2 H) , 4.95 (dd, 1 H) . 3.39 (2 
5 H) 

The following compounds were prepared in a similar manner as 
described in example 5: 
Compound 190 Compoimd 191 
10 Example 5 The following compound was obtained from Oxford 
Diversity: 

Compound #1, 

15 The following compounds were prepared as listed in Table 1 and 
Table 2. 



TABLE 1. LIST OF . COMPOUlSnDS HAVING POLYMERASE ACTIVITY 



Compoiana 


compounci Name 


Structure 


RNA pol 


RNA pol 


# 






Assav 1 


Assav 2 






XC^ (Mm) 


IC^ 










(Mm) 


coitipouna 
#1 


3- 13- (2, 6-t)ichloro- 
pyridin-4-yl)-l- (4- 
thiophen- 2 -yl - 
benzyl) -ureido] -3- 
thiophen-2-yl- . 
propionic acid 




++ 




compouna 
#2 


Dichloro-benzoyl) - 
(4-thiazol-2-yl- 
benzyl ) -amino ] - 3 - 
phenyl -pr opi oni c 
acid. 




+++ 




compound 
#3 


{2s) -2- [ (4-Bromo~ 
benzyl)-(2,4~ 
dichloro-benzoyl ) - 
amino ] - 3 -phenyl - 
propionic acid. 




+++ 
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Compoiind 


Compoxind Name 


Structure 


imA poi 


RNA POI 


# 






Assay 1 


Assay 2 




















compound 
#4 


Benz o f ur an- 2 -yl - 
benzyl) -(2,4- 
dichloro-benzoyl ) - 
amino] -3-plienyl- 
pr op ionic acid. 




+++ 




compouna 
#5 


(ils)-iJ-l (4- 
Benz o f uran- 2 -yl - 
benzyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl ) - 
amino ] - 3 -plieny 1 - 
propionic acid, 




+++ 




compound 
#6 


(2s)-2-l(4- 
Benzof uran-2-yl- 
benzyl) - (4-metlioxy- 
2,3, 6-trimethyl- 
benzenesul f onyl ) — 
amino] -3 -phenyl- 
propionic acid. 




+++ 




compound 
#7 


{2s)-2-L{J- 
Benz o f uran- 2 -y 1 - 
benzyl) - {4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl ) - 
amino] -3 -phenyl - 
propionic acid, 
compound #7 




+++ 




compouna 
#8 


3- L (4-loclo-JDenzyl) - 
( 4-methoxy-2 , 3,6- 
trimethyl- 
benzenesulf onyl) - 
amino] -3-thiophen- 
2 -yl -propionic acid 
ethyl ester. 




++ 





60 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 



Compound. 


Compoiuid. Name 


stiructiire 


RNA poi 


rWA pol 


# 






Assay 1 


Assav 2 


















(Mm) 


compound 
#9 


{'Z3)-'Z- L (^-Bromo-- 
benzyl) - (2,4- 
dichloro-benzoyl ) - 
amino] -3-phenyl- 
propionic acid. 


I \ OH 


+++ 




compound 
#10 


(2s) -2- L (:3-Bromo- 
benzyl) - (2-chloro- 
benz oyl ) - amino ] - 3 - 
phenyl -propionic 
acid. 


CI 

J ^ ^OH 

^ b 


+ 




compound 
#11 


(2s)-2-L(J- 
Benzofuran-2-yl- 
benzyl) - (2,4- 
dichloro-benzoyl ) - 
amino.] - 3 -phenyl - 
propionic acid. 




++ 




compound 
#12 


(2s)-2-l{2,4- 
Dichloro-benzoyl) - 
( 4 - i odo -benzyl ) - 
amino] - 3 -phenyl - 
propionic acid. 


CI\^,>;>s^Cl Chiral 


++ 




compound 
#13 


(2s)-2-L {3-lodo- 
benzyl ) - ( 4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl) - 
amino] -3 -phenyl - 
propionic acid. 


6,1^ 


++ 
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CompoiuKl 


Comtpouna Name 


Structure 


IRWA pol 


pol 


# 






Assay 1 
IC^, (Miti) 


Assay 2 


compound 
#14 


(2s} [ (4-Bromo- 
benzyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl ) - 
amino] -3 -phenyl - 
propionic acid. 




Br 


++ 




compouna 
#15 


(2s) -2- L (^-Bromo- 
benzyl) - (4-chloro- 
benzoyl) -amino] -3- 
phenyl -pr opi oni c 
acid; 


CIv^^^Tv^ Chiral 

XV if 


++ 


• 


compoiina 
#16 


(2s)-2-l {4-iodo- 
benzyl) - (4-methoxy- 
2,3, 6- trimethyl- 
benzenesulf onyl) - 
amino ] - 3 -phenyl - 
propionic acid 




Chiral 


++ 




compouna 
#17 


(2s) -2- L ( J~Bromo- ; 
benzyl) - (4-methoxy- 
2,3, 6- trimethyl- 
benzenesulf onyl) - 
amino] -3 -phenyl - 
propionic acid 


"-^ 


Chiral 


++ 




compouna 
#18 


(2s)-b-(4-lL(ls-l- 
Carboxy- 2 -phenyl - 
ethyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl) - 

phenyl) -furan--2- 
carboxylic acid 
methyl ester 




+ 
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O U>X UW> L»*i 1. C* 


RNA DOl 


"RNA POl 


# 






Assay 1 


Assay 2 




















(Mm) 


compoiind 
#19 ' 


(2s) -'2- L (3-Bromo- 
benzyl) -(3,4- 
dichloro-benzoyl) - 
amino ] - 3 - phenyl - 
propionic acid 


N JL^^u 


+ 




compouna 
#20 


(2s) -2- L (3-Bromo- 
benzyl) -(2,4- 
dichloro- 
benzenesulf onyl) - 

propionic acid 


Cl^^^^js^CI Chlral 


+ 




compouna* 
# 21 


(2s)-3-{l-Benzyl- 
l/i-imidazol-4-yl ) - 
2- [ (3-bromo- 
benzyl)- (2,4- 
dichloro-benzoyl ) - 
amino] -propionic 
acid 


^^^kj^O o 


++ 




compound 
#22 


(2s) -2-1 (3-Bromo- 
benzyl)-[ (2,4- 
dichloro-phenyl ) - 
acetyl] -amino} -3- 
pheny 1 -pr opioni c 
acid 


CI China 
I^^^^OH 


++ 




compouna 
#23 


{2s)-b-(4-(L(ls-i- 
Carboxy- 2 -phenyl - 
ethyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl ) - 
amino ] -methyl } - 
phenyl ) - thiophene- 
2-carboxylic acid 
methyl ester 


'''' "C^^^ 


+ 
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r* oTnr>r>i i rt rl Name 


Structure 


rMA poi 


RNA POl 








Assay 1 


Assay 2 








ICg, (Mm) 














coxnpoiina 

#24 ^ 

] 

] 


{28} -z- L (2-Bromo- 
benzyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl) - 
amino ] - 3 -phenyl - 
propionic acid 








compouna 
#25 


{'A3) -2- I (3-Bromo- 
benzyl) - (4-chloro- 
phenoxycarbonyl ) - 
amino] - 3 -phenyl - 
oTToti ionic acid 




+ 




compouna 
#26 


(2s) -Trietnyi- 
ammonivim; 2- t (3- 
b enz o f ur eux- 2 - y 1 - 
benzyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulfonyl) - 
amino ] - 3 -phenyl - 
propionate 




+++ 




Compouna 
#27 


z- LAixyi- (4-cnioro- 
2 -iodo -benzoyl) - 
amino] -3 -phenyl - 
propionic acid 




++ 




compouna 
#28 


{2s) -2- L ( jJ-Bromo- 
benzyl)-(2,4- * 
dimethyl -benzoyl) - 
amino] -3 -phenyl- 
propionic acid 


Chiral 


+++ 




Compouna 
#29 


3- (4-Benzoturan-:d- 
yl -phenyl ) -2 - [ (2 , 4- 
dichloro-benzoyl) - 
methyl-amino] - 
propionic acid 


^V^OH 




++ 
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Cozhpounci 


Compouzia NanLfi 


stiructzur6 


RNA POl 


RNA POl 


# 






Assav 1 


Assay 2 


















(Mm) 


compouna 
#30 


(2s) -2- L {3-Bromo- 
benzyl)-{2,4- 
dichloro-benzyl) - 
amino] -3 -phenyl - 
propionic acid. 


Clv^.,>jr\/CI Chiral 


+++ 




compound 
#31 


(2s)-2-L(:3- 
Benz o f uran- 2 -y 1 - 
benzyl) - (2, 4- 
dimethyl -benzoyl ) - 
amino ] - 3 -phenyl - 
propionic acid 




+++ 




compouna 
#32 


(2s)-2-L(4- 
Benzof uran- 2 -yl- 
benzyl) - (4-methoxy- 
2,3, 6-trimethyl- 
benzenesulf onyl) - 
amino] -3- (4- 
hydroxy-phenyl ) - 
propionic acid 


it \ 


+++ 




compouna 
#33 


(2s)-2-L(4- 
Benzofuran-2-yl- 
benzyl)-(2,4- 
dichloro-benzoyl ) - 
amino] -3- (4- 
hydroxy-phenyl ) - 
propionic acid 




+++ 




compouna 
#34 


(2s) -2- i ( J-Bromo- 
benzyl) - ( 4-chloro- 
2-methyl-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 


Cl\^;;\/ Chiral 

^ OH 

j6'o 


+++ 


• 
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C omp Qund 


Compound iNams 


S true ture 


RNA pol 


RNA pol 


# 






Assay 1 


Assay 2 . 






ic^ (Mm) 














compound 
#35 


(2s) -2- L (3-Bromo- 
benzyl) - (4-chloro- 
2-iodo-benzoyl) - 
amino] -3 -phenyl- 
propionic acid 




+++ 




compoiina 
#36 


(2s) -2- L (3-Bromo- 
benzyl ) - ( 2 -bromo- 4 - 
chloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




++ + 




compouna 
#37 


(2s)-2-{(3- 
Benzofuran-2-yl- 
benzyl)-[ (2,4- 
dichloro-phenyl) - 
acetyl ] — cunino } — 3 — 
phenyl -pr opi oni c 
acid 


01 Chlral 


+++ 




compound. 
#38 


-(2s)-2-L(4- 
Benzof uran- 2 -yl - 
benzyl) -(2,4- 
dichloro-phenyl) - 
amino] -3 -phenyl - 
propionic acid 




+++ 




compoima 
#39 


{2s)-2-l (2,4- 
Dichloro-benzoyl) - 
naphthalen-2- 
yl methyl -amino] -3- 
phenyl -prop ionic 
acid 


Hi, 


+++ 
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structure 




RNA pol 


# 






Assav 1 
XC^ (um) 


Assay 2 
(Jim) 


compouncl 
#40 


{2s)-2-l(2,4- 
Dichloro-benzoyl) - 
(9,10-dioxo-9,10- 
di hydro - an thr acen- 

2- ylmethyl ) - amino] - 

3 - phenyl -propionic 
acid 


CI. 


+++ 




compouna 
#41 


(2s)-2-ll3-<3- . 
Chloro-benzoyl ) - 
benzyl] -(2,4- 
dichloro-benzoyl ) - 
amino] -3-phenyl- 
propionic acid 




+++ 




compouna 
#42 


{2s)-2-[ (2,4- 
Dichloro-benzoyl) - 
[3-(2,4-difluoro- 
benzoyl) -benzyl] - 
amino } - 3 -phenyl - 
propionic acid 




+++ 




compouna 
#43 


(2s)-2-l{3-L3-(2- 
Chloro -phenyl) -5- 
methyl-isoxazole-4- 
carbonyl ] -benzyl } - 
(2,4-dichloro- 
benzoyl ) -amino] -3- 
pheny 1 -pr op i oni c 
acid 




+++ 




compouna 
#44 


(2s)-2-{ {2,^- 
Dichloro-benzoyl) - 
[3- (2, 4-di chloro- 
benzoyl) -benzyl] - 
amino } - 3 -phenyl - 
propionic acid 




+++ 
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Compound 


Compound Name 


Structiure 


BNA POX 


RNA T>Ol 


# 






Assay 1 


Assay 2 




















(um) 


compound. 
#45 


(2s)-2-l(3- 
Benzooxazol-2-yl- 
benzyl) - (2,4- 
dichloro-benzoyl) - . 
amino] -3 -phenyl- 
propionic acid 


u 


+++ 




compouna 
#46 


(2s) -2- L (3-Bromo~ 
benzyl) - (4-chJLoro- 
2 -ethyl -benzoyl) - 
amino] -3 -phenyl - 
propionic acid 




+++ 




compound 
#47 


(2s)-2-L(4- 
Benzo f ur an- 2 -y 1 - 
benzyl) -( 2,4- 
dichloro-benzoyl) - 
amino] -3- 
cyclohexyl- 
propionic acid 




+++ 




compo^und 
#48 


(2s)-2-L(:3- . 
Benzofuran-2-yl- 
benzyl) - {4-chloro- 
2-methyl-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




compound 
#49 


{2s)-2-L Ci- 
Ben z o f ur an - 2 - y 1 - 
benzyl) - (2-bromo-4- 
chl or o -benzoyl ) - 
amino] -3-phenyl- 
propionic acid 




+++ 




compound 
#50 


(2s)-2- [ (3-Bromo- 
benzyl) - (4-chloro- 
2 -vinyl -benzoyl) - 
amino] —3— phenyl— 
propionic acid 




+++ 
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CoTnTiouTifl KTaTTm 


S i^ruc tur 6 


UNA POl 


SNA pol 


1 






Assav 1 


Assav 2 








IC^a (Mm) 












(Mm) 


compound 
#51 


(2s)-2-l(.2,4- 
Dichloro-benzoyl ) - 
(3-f luoro-benzyl) - 
amino] -3 -phenyl - 
propionic acid 


X' ■ o 


+++ 




compouna 
#52 


|2s)-2-L {3-Chloro- 
benzyl)- (2,4- 
di chl or o -benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




Compound. 
#53 


(2S)-2-l (2,4- 
Dichloro-benzoyl ) - 
( 3 -ni tr o-benzyl ) - 
amino] -3 -phenyl - 
propionic acid. 






+++ 


compound 
#54 


[2S) I (^-cyano- 
benzyl)-(2,4- 
dichloro-benzoyl ) - 
amino] -3 -phenyl - 
propionic acid 


[ ' On 




+++ 


congpoixnd 
#55 


{2s)-2-( (2-Chioro- 
benzoyl ) - [ 5- ( 3- 
chl or o -phenyl ) - 
f uran-2-ylmethyl ] - 
amino } - 3 -phenyl - 
propionic acid 




++ 




compound. 
#56 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
[5-(3- 

trif luoromethyl- 
phenyl ) -f uran-2- 
ylmethyl] -ammo} -3- 
phenyl -prop i oni c 
acid 




+++ 
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Compound 


Comnound JSJame 


S t inic tur e 


RNA pol 


RiiA. pol 


# 






Assay 1 
ICsa (Mill) 


Assay 2 


compound 
#57 


(2s) -2- [ (5-Bromo- 
f uran- 2 -ylmethyl ) - 
(2, 4-dichloro- 
benzoyl) -amino] -3- 
plieny 1 -pr opi oni c 
acid 


J* s 


++ 




compound 
#58 


Us)-2- L (b- 
Benz o f uran- 2 -yl - 
furan-2-ylmetliyl) - 
( 2 , 4-dichloro- 
benzoyl ) -amino] -3- 
phenyl -propionic 
acid 


Ok 


+++ 




compound 
#59 


{2s)-2-LLb-(4- 
Bromo-plienyl ) - 
fur an- 2 -ylmetlxyl ] - 

benzoyl) -amino] -3- 
plienyl -propionic 
acid 


u 


+++ 




compound 
#60 


(2s)-2-Llb-U- 
Chl or o -phenyl ) - 
fur an- 2 -ylmethyl] - 
(2,4-dichloro- 
benzoyl) -amino] -3- 
phenyl -propionic 
acid 


o 


+++ 




compound 
#61 


{2s)-2-lLb-{2- 
Chloro-5- 
trif luoromethyl- 
phenyl ) - fur an- 2 - 
ylmethyl]- (2,4- 
dichloro-benzoyl) - 
cumino] -3 -phenyl - 
propionic acid 




+++ 




compound 
#62 


(2s)-2-{(2,4- 
Dichloro-benzoyl) - 
[5- {2-nitro- 
phenyl )■- f uran- 2 - 

m<at~li\/'l 1 — atrrino 1 — 3 — 

phenyl -propionic 
acid 


WV!' V^oH 

b 


+++ 
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\* gwlQ ouncL 




0 Lail* UV» \m III G 


feWA poi 


RNA pol 


1 






Assay 1 
ZC^ (urn) 


Assay 2 
(Mm) 


compound 
#63 


(3s)-3-l(2,4- 
Dichloro-benzoyl) - 
[5-{3- 

t r i f luorome thyl - 
phenyl ) - fur an- 2 - 
ylmethyl ] - amino } - 4 - 
phenyl -butyric acid 


CI 


+++ 




compouna 
#64 


2-{ (2,4-t)ichloro- 

benzoyl) -[2- (3- 

nitro-phenyl) - 

thiazol-5- 

y Imethyl ] —amino } 3 — 

phenyl -pr opi oni c 

acid 


J--^ So 




+++ 


compound 
#65 


(2s)-2-((2,4- 
Dichloro -benzoyl) - 
[5- (3,4-dichloro- 
phenyl) - fur an- 2- 
ylmethyl ] - amino } .- 3 - 
phenyl -propionic 
acid 


XT or 


+++ 




compound 
#66 


(2s) -z- IBenzoturan- 
2-ylmethyl-(2,4- 
di chl or o -benzyl) - 
amino] - 3 -phenyl - 
propionic acid 


CI 

CI— ^ / f 1? 


+++ 




compouna 
#67 


(2s)-2-{(2,4- 
Dichloro-benzoyl) - 
[5- (2 , 4-dichloro- 
phenyl ) - f uran- 2 - 
ylmethyl ] -amino } - 3 - 
phenyl -propionic 
acid 


fn~Xj. 


+++ 




compouna 
#68 


(2s) -z- L {2-Bromo-4- 
chloro-benzoyl) - (5- 
bromo- f uran-2 - 
ylmethyl) -amino] -3- 
phenyl-propionic 
acid 




+++ 
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Compound £faiiL6 


Structiiare 


BNK pofl" 


RNA pol 


# 






Assay 1 


Assay 2 




















compouna 
#69 


(2s)-2-llb-(i- 
Chloro-4-f luoro- 
phenyl ) -f uran-2- 
ylmethyl] - { 2 , 4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 




+++ 




compound 
#70 


(2s)-2-Ub-{4- 
Chlor o - 3 - f luoro- 
pheny 1 ) - fur an- 2 - 
ylmethyl]- (2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 


CI 


+++ 




compound 
#71 


{2s)~'A-[ (5-Bromo- 
f uran- 2 -ylmethyl ) - 
(4-chloro-2-iodo- 
benzoyl) -amino] -3- 
phenyl -propi oni c 
acid 




+++ 




compound 
#72 


(2s)-2-(b-{l{ls-i- 
Carboxy-2 -phenyl- 
ethyl)-(2,4- 
dichloro-benzoyl) - 
amino] -methyl } - 
furan-2-yl) -benzoic 
acid ethyl ester 




+++ 




compound 
#73 


(2s)-2-(b-(l(l- 
Carboxy- 2 -phenyl - 
ethyl) - (2,4- 
dichloro-benzoyl) - 
amino ] -methyl > - 
furan--2-yl) -benzoic 
acid 


5^ ^ 


+++ 
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\^ onip o uxicL 






RNA POl 


RNA pol 


# 






Assay 1 


Assay 2 


















(Mm) 


compounci 
#74 


Dichloro-benzoyl ) - 
(5-thiazol-2-yl- 
f uran-2-ylmethyl ) - 
amino] -3-phenyl- 
propionic acid 




+++ 




compounci 
#75 


Dichloro-benzoyl) - 
f ur an- 2 -ylmethyl - 
amino] -3-phenyl- 
propionic acid 




++ 




compound 
#76 


(2s)-J-(b-{l(ls-l- 

Carboxy- 2 -phenyl- 

ethyl)-{2,4- 

c\i r'Tiloro—benzovl ) — 

amino] -methyl } - 

furan-2-yl) -benzoic 

acid 




+++ 




compouna 
#77 


(2s)-4-{b-{l{ls-l- 
Carboxy- 2 -phenyl - 
ethyl) - (2,4- 
dichloro-benzoyl) - 
amino] -methyl } - 
furan-2-yl) -benzoic 
acid 




+++ 




compouna 
#78 


(2s) -2-{ (2-Bromo-4- 
chloro-benzoyl) - [5- 
( 3 - tri f luoromethyl- 
phenyl) - fur an- 2- 
ylme thyl ] -amino } - 3 - 
phenyl-propionic 
acid 




+++ 
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Compounci Name" 



Structure 



Assay 1 



Assay 2 



ium) 



compoiincl 
#79 



Dichloro-benzoyl) - 
[5-(3,5-difluoro- 
phenyl) -furan-2- 
ylIne t hyl ] - amino } - 3 - 
phenyl -propionic 
acid 




compound. 
#80 



(23) -2- [ (2 , A- " 
Dichloro -benzoyl) - 
( 5 -m- 1 o lyl - fur an- 2 - 
ylmethyl) -amino] -3- 
pheny 1 -prop i oni c 
acid 




+++ 



Gompouna 
#81 



(2s)-2-{ (2,4- 
Dichloro-benzoyl) - 
[5-(3-fluoro- 
phenyl ) - f uran- 2 - 
ylmethyl ] -amino > - 3 - 
phenyl -propionic 
acid 




+++ 



compouncT 
#82 



{2s)-2-l (5-Bromo- 
thiophen-2- 
ylmethyl)- (2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl- 
propionic acid 



+++ 



A J 



compouna 
#83 



(2s)-4-(b-(L(is-l- 
Carboxy-2-phenyl- 
ethyl)-(2,4- 
dichloro-benzoyl) - 
amino ] -methyl } - 
thiophen-2-yl) - 
benzoic acid 



HO' 



compouna 
#84 



(2s)-4-{b-{L(l- 
Carboxy- 2 -phenyl - 
ethyl)- (2,4- 
dichloro-benzoyl) - 
amino] -methyl } - 
thiophen-2-yl) - 
benzoic acid methyl 
ester 
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Compound Name 


Structure 


"KKfA pol 


KNA po± 




Assay 1 
(urn) 


Assay 2 
(tim) 


compoxind 

VOD 

] 


(2s)-2-l|b- 
Benzo f uran- 2 -yl - 
tlxiophen-2- 
/linethyl)-(2,4- 
ai chl or o -benzoyl) - 
amino] -3 -phenyl - 
propionic acid 


civ 

ox 




+++ 




compound 
#86 


;^- L (Z-Benzoturan-iS- 
yl-thiazol-S- 
ylmethyl)- (2,4- 
dichloro -benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 


CI 






+++ 


compound 
#87 


(2s)-2-( c:^,4~ 
Dichloro-benzoyl) - 
[4- (3 , 4-dichloro- 
phenyl ) -thiophen-2- 
ylmethyl] -amino } -3- 
phenyl -propionic 
acid 




+++ 




compound 
#88 


(2s)-2-Ll4-(4- 
Chloro-3-f luoro- 
pheny 1 ) - thi ophen- 2 - 
ylmethyl]-(2,4- 
dichloro-benzoyl) - 
amino] -3-phenyl- 
propionic acid 




+++ 




compound 
#89 


(2s)-2-LL4-(3- 
Chloro-4-f luoro- 
pheny 1 ) - thi ophen- 2 - 
ylmethyl]-(2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid. 




+++ 




compound 
#90 


{2s)-2-{ (:^,4- 
Dichloro-benzoyl ) - 
[4~ (2 , 4-dichloro- 
phenyl ) - thi ophen- 2 - 
ylmethylj -amino} -3- 
pheny 1 -propi oni c 
acid 


a 


+++ 
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Compo\incL 


compound. Name 


Structure 


kMA pol 


RNA pol 


# 






Assay 1 


Assav 2 








IC^ (Mm) 












(Mm) 


compound 
#91 


(2s)-2-llb-(3- 
Chl or o- 4 - f luor o - 
phenyl ) - thi ophen- 2 - 
ylinethyl]-<2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 




+++ 




compound 
#92 


(2s)-2-LLb-(4- 
chloro-3-f luoro- 
phenyl ) - thi ophen- 2 - 
ylmethyl] -( 2,4- 
dichloro-benzoyl) - 
amino ] ~ 3 -phenyl - 
propionic acid 




+++ 




compound 
#93 


(2s)-2-( (2,4- 
Dichloro-benzoyl) - 
[5- (2,4-dichloro- 
pheny 1 ) - thi ophen- 2 - 
ylmethyl] -amino} -3- 
phenyl -propionic 
acid 


CI 


+++ 




compound 
#94 


(2s)-2-L (2,4- 
Dichloro-benzoyl) - 
(5-thiazol-2-yl- 
thiophen-2- 
yl methyl ) -amino ] - 3 - 
phenyl -propionic 
acid 




+++ 




compound 
#95 


(2s)-2-{ (2,4- 
Dichloro-benzoyl) - 
[5- (3,5-difluoro- 
phenyl ) - thi ophen- 2 - 
ylmethyl ] -amino } - 3 - 
pnenyx —propionic 
acid 




+++ 
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Structure 


t<15fA. pol 


RHA pol 








Assay 1 


Assay 2 








IC^ 












compound 
#96 


(•2s)-2-{(2,4- 
Dichloro-benzoyl ) - 
[ 5- ( 3 -methoxy- 
phenyl ) - thi ophen- 2 - 
ylme thyl ] -amino } - 3 - 
phenyl -propi oni c 
acid 




+++ 




compouncl 
#97 . 


(2s)-2-{(2,4- 

[5-(3-fluoro- 
phenyl ) - thi ophen- 2 - 
ylme thyl ] - amino } - 3 - 
phenyl -propionic 
acid 




+++ 












compouna 
#98 


(2s)-2-l (2,,4- 
Dichloro-benzoyl) - 
thi ophen- 2 - 
ylmethyl- amino] -3- 
phenyl -propi oni c 
acid 


Jf 8°" 

o 


+++ 




compovma 
#99 


(2s)-2- L (4-Bromo- 
thiophen-2- 
ylmethyl)- (2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 




+++ 




compouna 
#100 


(2s)-2-| (2,4- 
Di chl or o -benzoyl) - 
[2- ( 4 -phenyl- 
piperazin-l-yl) - 
thiazol-5- 
ylmethyl] -amino } -3- 
phenyl -propionic 
acid 




++ 




compouncl 
#101 


(2s)-l-(b-{ L(ls-1- 
Carboxy- 2 -phenyl - 
ethyl) -{2, 4- 
dichloro-benzoyl) - 
amino] -methyl } - 
thiazol-2-yl)- 
piperidine-4- 
carboxylic acid 




++ 
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Compound Name 


Structure — 


RNA P0± 


feMA ool 


# 






Assay 1 


Assay 2 


compoiincL 
#102 


{2s) -2- L 12- (4- 
Benzyl -piper az in- 1 - 
yl ) -thiazol-5- 
ylmethyl J - ( 2 , 4- 
dichl or o -benzoyl ) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




compounci 
#103 


(2s)-2-L(2,4- 
Dichloro-benzoyl ) - 
( 2-piperidin-l-yl- 
thiazol-5- 
ylmethyl) -amino] -3- 
phenyl -propi oni c 
acid 


J — N O 


+++ 




compouna 
#104 


(2s)-2-L(2,4- 
Dichl or o -benzoyl ) - 
( 2 -diethyl amino- 
thiazol-5- 
ylmethyl) -amino] -3- 
phenyl -propionic 
acid 




+++ 




compouna 
#105 


(2s)-2-l L2-(4- 
Chloro-lDenzoyl ) - 
benzofuran-3- 
ylmethyl] - (4- 
methoxy-2 ,3,6- 
trimethyl- 
benzenesulf onyl ) - 
amino] -3 -phenyl - 
propionic acid 




++ 




compounci 
#106 


{2s)-2-LLii-(2,4- 
Dichloro-phenoxy) - 
1 -methyl- 3- 
t r i f luor ome thyl - 1/2- 
pyrazol-4- 
ylmethyl] - (4- 
methoxy-2 ,3,6- 
trimethyl- 
benzenesulf onyl ) - 
amino] -3-phenyl- 
propionic acid 


CI 


++ 
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life/ 1*111 


structure 


RNA poi 


RNA pol 


# 






Assay 1 


Assay 2 










(Mm) 


compouncl 
#107 


(2s)-2-( (2,4- 
Dichloro-benzoyl) - 
(2-[.5-(2,4- 
dichloro-phenyl) - 
f uran— 2— vll — 2— oxo— 
ethyl) -amino) -3- 
phenyl -pr opioni c 
acid 




++.+ 




compotxna 
#108 


(2s) -2-Benzyl-4- 
(2 , 4-dichloro- 
phenyl) -3- [3- (2; 6- 
di chl or o -phenyl) -5- 
methyl-isoxazol-4- 
ylmethyl ] .-4-oxo- 
butyric acid 


^ OH 


+++ 












compouna 
#109 


(2s)-2-LAllyi-(2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 


CI\^,<5s^CI Chiral 


++ 




compouna 
#110 


(2s)-2-l (2,4- 
Dichlorp-benzoyl ) - 
methyl -amino J -3- 
phenyl -propionic 
acid 




++ 




compouna 
#111 


(2s)-2-L (2,4- 
Dichloro-benzoyl) - 
prop- 2 -ynyl- amino] - 
3 -phenyl - pr opi oni c 
acid 


ill 


++ 




compouna 
#112 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 

phenyl -pr opi onic 
acid 




+ 
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V- Oilip OUXXCJ. 






RIJA noJtr 


"RNA pol 


# 






Assay 1 


Assay 2 






IC^ (Mm) 












(um) 


compoxincl 
#113 


(2s)-2-l(3- 
Benz o f uran- 2 -yl - 
prop-2-ynyl ) - (2 , 4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




compoiind. 
#114 


(2s)-2-H4- 
Ben zo furan - 2 - y 1 - 
phenyl) -(2, 4- 
dichloro -benzoyl ) - 

propionic acid 


■ CI . 


+++ 




compound 
#115 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
(3-methyl-but-2- 
enyl) -amino] -3- 
phenyl-propionic 
acid 


CI 


++ 




compound 
#116 


2- I (2-feromo-allyi)- 
(2 , 4-dichloro- 
benzoyl) -amino] -3- 
pheny 1 -pr opi oni c 
acid 


.01 


++ 




Compouna 
#117 


3-( L {l-c:!arboxy-2- 
phenyl-ethyl ) - ( 2 , 4- 
dichloro-benzoyl) - 
amino] -methyl } - 
benzoic acid methyl 
ester 


o 




+++ 


Compound 
#118 


3-t Lb-{3-Chioro-4- 
f luoro-phenyl) - 
thiophen-2- 
ylmethyl]- (2,4- 
dichloro-benzoyl) - 
j^TTiT Tiol — 5 — ■nhfi'nvT — 

thiophene-2- 
carboxylic acid 






+++ 
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1 CoTTiT^onTiri 






KnA pol 


feMA DOl 


± 






Assay 1 


Assav 2 








JC^ (Mni) 












(pm) 


Compound. 
#119 


2-llb-(3-Cyano- 
phenyl ) - f urcin- 2 - 
ylmethyl] -( 2,4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 






+++ 


compouna 
#12 0 


(2s)-2-{(2,4- 
Dichloro-benzoyl ) - 

t r i f luor omethyl - 
phenyl ) - fur an- 2 - 
ylmethyl] -amino) -3- 
pheny 1 -pr opioni c 
acid. 




+++ 




compound. 
#121 


(2s)-2-{b-{l(ls-l- 
Carboxy- 2 -phenyl - 
ethyl) -(2,4- 
dichloro-benzoyl) - 
amino] -methyl } - 
thiophen- 2 -yl ) - 
benzoic acid ethyl 
ester 




+++ 




compouna 
#122 


3-(b-(L (ls-1- 
Carboxy- 2 - phenyl - 
ethyl) -(2,4- 
dichloro-benzoyl) - 
amino] -methyl } - 
thiophen~2-yl) - 
benzoic acid ethyl 
ester 


. „ y 1 OH 


+++ 




compouna 
#123 


(2s>-2-[ LB-(:3- 
Chl or o- phenyl ) - 
fur an- 2 -ylmethyl ] - 

4— dichloro— 
benzoyl) -amino] -3 - 
phenyl -propionic 
acid 


CI CI 
\ ^OH 

6 


+++ 




compouna 
#124 


(2s)-2-L(4-Chloro- 
2-iodo-benzoyl) - 
(3, 5-dibromo- 
thiophen-2- 
ylmethyl) -amino] -3- 
phenyl -propionic 
acid 




+++ 
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Compound 


ComDound Name 


" gtrtfcture"" ' 




KNA DOl 


# 






Assay 1 


Assay 2 






ICjj (um) 


ICgg 


compound 
#125 


(2s)-3-(b-lHi- 
Carboxy- 2 -phenyl - 
ethyl) -(2,4- 
dichloro-benzoyl ) - 
amino] -methyl > - 
thiophen-2-yl) - 
benzoic acid 




+++ 




compound 
#126 


(2s)-2-lLb-tb- 
Chl or o - 1 hi ophen- 2 - 
yl) - fur an- 2 - 
ylmethyl] - (2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 


✓sia^ Chlral 


+++ 




compouna 
#127 


(2s)-2- 

[ [ 2 , 2 • ] Bi thiophenyl 
-5-ylmethyl- (2,4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




compouna 
#128 


(2s) -2-1 (5--Chioro- 
[2,2' ] bit hi ©phenyl - 
5-ylmethyl)- (2,4- 
dichloro-benzoyl) - 
amino ]- 3 -phenyl - 
propionic acid 


CI 


+++ 




compouna 
#129 


(2s)-2-{{2,4- 
Dichloro-benzoyl) - 
[4-(3,5-difluoro- 
phenyl ) - thi ophen- 2 - 
ylmethyl ] -amino } - 3 - 
phenyl -pr opi oni c 
acid 




+++ 




compouna 
#130 


{2s)-2-{(2,4- 
Dichloro-benzoyl) - 
[4-(3-fluoro- 
phenyl ) - thi ophen- 2 - 
ylmethyl ] -amino } - 3 - 
phenyl — pr opi oni c 
acid 




+++ 


• 
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r'r>mr>minrt Narne 


S true tur e 


RNA POl 


kDi'A pol 


# 






Assay 1 


Assay 2 
(Mm) 


compounct 
#131 


(2s)-2-l(4-Chloro- 
2-iodo-benzoyl) - [5- 
( 3 - t r i f luoromet hy 1 - 
phenyl ) - fur an- 2 - 
ylmethyl] -amino>-3- 
phenyl -propionic 
acid 


F 


+++ 




compoiina 
#132 


{2s)-2-( (4-Chloro- 
2 -methyl -benzoyl ) - 
[5-(3- 

trlf luoromethyl- 
pheny 1 ) - fur an- 2 - 
y Ime thy 1 ] - amino ) - 3 - 
phenyl -propionic 
acid 


^ F 


+++ 




compouna 
#133 


{2s) -2- L (5-Chioro- 
[2,3* ]bithiophenyl- 
5 '-ylmethyl) - (2,4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 




+++ 




compoimd. 
#134 


(2s)-2-{(2,4- 
Dichloro-benzoyl) - 
[ 5 - { 4-methoxy- 
phenyl ) - fur an- 2 - 
ylmethyl ] -amino} - 3 - 
phenyl -propionic 
acid 




+++ 




compoxond. 
#135 


(2s)-2-((2,4- 
Dichloro-benzoyl ) - 
[5- <4-methoxy- 
pheny 1 ) - thi ophen- 2 - 
ylmethyl ] - amino } - 3 - 
phenyl -pr opi oni c 
acid 


r 


+++ 
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compound. 


Compound Name 


Structure 




RjNA pol 


# 






Assay 1 


Assay 2 




















(Ma) 


compound. 
#136 


(2s)-2-{ (2,4- 
Dichloro-benzoyl) - 
1 4 - ( 4 -me thoxy- 
phenyl ) - thi ophen-2 - 
ylmethyl 3 -amino } - 3 - 
phenyl-propionic 
acid 




+++ 




compound 
#137 


(2s)-2-l(2,4- 
Di chl or o -benzoyl) - 
( 5 -pyridin- 4 -yl - 
furan- 2 -ylmethyl) - 
amino] -3 -phenyl - 
propionic acid 




+++ 




compound 
#138 


Di chl or o -benzoyl) - 
( 5-pyridin-4-yl- 
thiophen-2- 
ylmethyl ) -amino ] -3 - 
phenyl -pr opi oni c 
acid 




+++ 




compound 
#139 


(2s)-2-L(2,4- 
Dichloro-benzoyl) - 
(4-pyridin-4-yl- 
thiophen-2- 
ylmethyl) -amino] -3- 
phenyl -propionic 
acid 




+++ 




compound 
#140 


{2s) -2- I (2-cnioro- 
thiazol-5- 
ylmethyl) -(2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 


\^ 




+++ 
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S t rue t urG 


RNA POl 


RNA Dol 








Assay 1 


Assay 2 






















compound. 
#141 


{2s)-2-l(2,4~ 
Dichloro-benzoyl) - 
[5- (4-fluoro- 
phenyl ) - 1 hi ophen- 2 - 
ylmethyl 3 - amino } - 3 - 
phenyl -pr opi oni c 
acid 






+++ 


compound 
#142 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
(3, 5-dichloro- 
benzyl) -amino3 -3- 
phenyl -prop i oni c 
acid 






+++ 


compouna 
#143 


(2s)-2-l(2,4- 

Dichloro-benzoyl) - 

thiophen-3- 

ylme thyl -amino] -3- 

phenyl -propionic 

acid 


(TO 




+++ 


compound 
#144 


(2s)-2-U2,4- 
Dichloro-benzoyl) - 
(3-trifluoromethyl- 
benzyl) -amino] -3- 
phenyl -propionic 
acid 






+++ 


compound 
#145 


(2s)-2-lL3-CJ- 
Chloro-4-f luoro- 
phenyl) -thiophen-2- 
ylmethyl3-(2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 






++ 
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Corn'ooiind Toramc* 


stznictujre 


RMA pol 


RNA pol 


# 






Assay 1 


Assay 2 
(Mm) 


compouncL 
#146 


(2s) L i3-Bromo- 
thiophen-2- 
ylmethyl)-(2,4- 
dichloro-benzoyl) - 
amino ] - 3 -phenyl - 
propionic acid 


at 
""■ft 






+++ 


compouna 
#147 


{2s)-2-l(2,4- 
Dichloro-benzoyl) - 
[5-(3- 

trif luorome thyl- 
phenyl) -furan-2- 
ylmethyl] -amino} -2- 
me thyl -pr opi oni c 
acid 


XX.O 




++ 


compouncL 
#148 


(2s)-2-( (2,4- 
Dichloro-benzoyl) - 
[2-(3~ 

t r i f luorome thyl - 
phenyl) -thiazol-5- 
ylme thyl ]- amino }- 3 - 
pheny 1 -pr op i oni c 
acid 






+++ 


compound 
#149 


{2s)-2-L(2,4- 
Dichloro -benzoyl) - 
( 5 -ni t r o- thi ophen- 
3 -ylmethyl) -amino] - 
3 -phenyl-propionic 
acid 






+++ 


compound 
#150 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
( 4 -me thane sul f ony 1 - 
benzyl) -amino] -3- 
phenyl -pr opi oni c 
acid 


Ck 

JO 

ore 


J 

=s=o 




+++ 
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Compound. 


compound. Ncime 


Structure 


RNA pol 


RNA pol 


# 




Assay 1 


Assay 2 








(Mm) 












(Jim) 


compound 
#151 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
( 3 -metho3cy-benzyl ) - 
Eunino] - 3 -phenyl - 
propionic acid 


^ OH 

,o ' o 




++•+ 


compouna 
#152 


(2s)-2-L (2,4- 
Dichloro-benzoyl) - 
(3 -methyl -benzyl) - 
amino ] - 3 -phenyl - 
propionic acid 






+++ 


compoxond 
#153 


(2s)-2-Ub-(3- 
Chloro-phenoxy) -1- 
methyl-3- 

trif luoromethyl— Ih— 
pyrazol-4- 
ylmethyl3-(2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 






++ 


compouna 
#154 


{2s)-2-{(2,4~ 
Dichloro-benzoyl) - 
[3- (3, 5-difluoro- 
phenyl) -thiophen-2- 
ylmethyl] -amino} -3- 
phenyl -pr opi oni c 
acid 






+++ 


compound 
#155 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
[3-{3,4-dichloro- 
phenyl) -thiophen-2- 
ylme thyl ] ~ amino } - 3 - 
phenyl -propionic 
acid 






+++ 


compouna 
#i56 


(2s)-2-LL3-(4- 
Chloro-3 - f luor o- 
phenyl ) -thiophen-2 - 
ylmethyll- (2,4- 
dichloro-benzoyl) - 
aunaino 3-3 -phenyl - 
propionic acid 






++ 
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Structure 


RNA pol 


im pol 


# 






Assay 1 


Assay 2 










ISafl 










(Mm) 


compound 
#157 


Dichloro-benzoyl) - 
[3- {2, 4-dichloro- 
phenyl ) - thi ophen- 2 - 
ylmethyl] -amino} -3^ 
phenyl -pr opi oni c 
acid 






++ 


compouna 
#158 


(2s)-2-l(2,4- 
Dichloro-benzoyl) - 
( 3-777- tolyl - 
thi ophen- 2- 
ylme thyl ) - amino ] - 3 - 
phenyl -propionic 
acid 


ad. 




+++ 


compound 
#159 


(2s)-2-{2-{ L (ls-1- 
C ar boxy- 2 -phenyl - 
ethyl) -(2,4- 
dichloro-benzoyl) - 
amino ] -methyl } - 
thiophen-3-yl ) - 
benzoic acid ethyl 
ester 






++ 


compound 
#160 


(2s)-4-(2-ll{ls-l- 
Carboxy- 2 -phenyl - 
ethyl) -(2, 4- 
di chl or o -benzoyl ) - 
amino ] -methyl } - 
thiophen-3-yl ) - 
benzoic acid ethyl 
ester 






+++ 


compouna 
#161 


(2s)-2-{<2,4- 
Di chl or o- benzoyl) - 
[3-{3-fluoro- 
pheny 1 ) - thi ophen- 2 - 
ylmethyl ] -amino } -3 - 
phenyl -prop ionic 
acid 






++ 



88 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 



Comp ouzid 


Compouna Name 


Structure 


RNA pol 


RMA Dol 


# 






Assay 1 


Assay 2 




















(Um) 


compouna 
#162 


(2s)-2-l l^-U- 
Cyano-phenyl ) - 
thiophen-2- 
ylmethyl]-(2,4- 
dichloro-benzoyl) - 
amino] -3-phenyl- 
propionic acid 






+++ 


compouna 
#163 


1 (2,4-D±cnioro- 
benzoyl) - [5- (3- 
trif luoromethyl- 
phenyl) -furan-2- 
ylmethyl ] -amino) - 
thioplien- 2 -y 1 - 
acetic acid 






++ 


compound 
#164 

1 


L-2-t I {l-darboxy-2- 
phenyl-ethyl) - (2,4- 
dichloro-benzoyl) - 
amino ] -methyl } - 
pyrrolidine-1- 
carboxylic acid 
#tert! -butyl ester 


So. 

OH 




++ 


compouna 
#165 


d-2-l I (l-carboxy-2- 
phenyl-ethyl) - (2,4- 
dichloro-benzoyl) - 
amino] -methyl ) - 
pyrrolidine-1- 
carboxylic acid 
#tert! -butyl ester 


CI\^^>s^CI Chiral 
N >r OH 




++ 


compouna 
#166 


4-L (l-darboxy-2- 
phenyl-ethyl) ~ (2, 4- 
dichloro-benzoyl) - 
amino] -piperidine- 
1-carboxylic acid 
benzyl ester 


Clv,^^^,jS?v^CI Chiral 




++ 
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iRisrA pol 


RNA pol 


# 






Assay 1 


Assay 2 






















compoimd 
#167 


l-2-[ (2,4-t>ichIoro-. 
benzoyl) - 
pyrr olidin- 2 - 
y Ime thy 1 - amino ] - 3 - 
pxienyx ~pi opioiiic 
acid 






++ 


compound 
#168 


d-:^- L (2,4-Dicnxoro- 
benzoyl ) - 
pyrrol i di n- 2 -. 
ylmethyl- amino] -3- 
pheny 1 -pr opi onic 
acid 


Clv,^;;?N>^CI Chlral 




++ 


compouna 
#169 


3- (5-Bromo- 
thiophen-2-yl) -2- 
[ (2,4-dichloro- 
benzoyl) -methyl- 
amino] -propionic 
acid 






+++ 


compound 
#170 


2- [ (2 , 4-Dicnioro-- 
benzoyl) -pyridin-S- 
ylmethyl- amino] -3- 
ptienyl -pr opi oni c 
acid 






++ 


compound 
#171 


2- 1 12, 4-Dicnioro- 
benzoyl) - (4- 
trif luoromethyl- 
benzyl) -amino] -3- 
pheny 1 -pr opi oni c 
acid 






++ 
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a L.X. UC L.UJL ts 






# 






Assay 1 


Assay 2 






IC^ (Mm) 












(Mm) 


compouncl 
#172 


2-1 (2,4-Dichloro- 
benzoyl) - [4- (4- 
f luoro-benzyloxy) - 
benzyl ] -amino } - 3 - 
phenyl -propionic 
acid 






++ 


compound 
#173 


lis, ft-Dicnioro- 
benzoyl) - (4-f luoro- 
3 - tr i f luor ometbyl - 
benzyl) -amino] -3- 
phenyl -prop i oni c 
acid 






++ 


compouna 
#174 


2-[ (1- 

Benzenesulf onyl-lh- 
pyrrol-2-ylmethyl) - 
{2,4-dichloro- 
benzoyl) -amino] -3- 
plienyl- prop ionic 
acid 






++ 


compoxina 
#175 


2-tL3-(4-dhloro- 
phenoxy) -benzyl] - 
(2, 4-dicliloro- 
benzoyl) -cimino] -3- 
phenyl -propionic 
acid 


T 




++ 
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Structure 
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RJNA pel 


# 






Assay 1 


Assay 2 
{^) 


compound 
#176 


2-[(5-Chloro-2- 

chloromethyl-hepta- 

2,4, 6-trienoyl) - 

quinolin-3- 

y Ime thyl - amino 1 - 3 - 

phenyl -propionic 

acid 


A; 






++ 


compound 
#177 


2- L (2-Benzyloxy- 
benzyl) - (2,4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 


jX 

a 6 


r 




++ 


compound 
#178 


'Z-i{'Z, 4-Dicnioro~ 
benzoyl) - [3 - ( 5- 

isopropyl-2- 
methoxy-phenyl ) - 
thiophen-2- 
y Ime thyl 3 - amino } - 3 - 
phenyl -prop i oni c 
acid 


s 


Th3cJ;I,ch3 




++ 


compound 
#179 


2-1(2, 4-Dicnioro- 
benzoyl) - [3- (4- 

trif luoromethoxy- 
pheny 1 ) - thi ophen- 2 - 
y Ime thy 1 ] - amino } - 3 - 

acid 








++ 


compound 
#180 


2-1(2, 4-Dxcnioro- 
benzoyl) - [3- (3- 
t r i f luoromethyl - 
phenyl ) - thi ophen- 2 - 
y Ime thy 1 ] - amino } - 3 - 
phenyl -propionic 
acid 






++ 
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structure 
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RNA pol 
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Assay 1 


Assay 2 






















compound 
#181 


2-il3-(3,b-Bis- 
trif luoromethyl- 
phenyl) -thiophen- 2 - 

ylmethyl]-(2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl- 
nTTOTiioTiic acid 






++ 


compound 
#182 


'Z-VK 'Z, 4-Dlcnioro- 
benzoyl) - (3- 
pyr i din- 4 -y 1 - 
thiophen-2- 
ylmethyl) -amino] -3- 
phenyl -prop ionic 
acid 


HO^ >k 




++ 


compound 
#183 


2- { ( 2 , 4-Dicnioro- 
benzoyl) - [3- (4- 
methyl sul f anyl - 
phenyl) - thiophen- 2 - 
y Ime thy 1 ] - amino } - 3 - 
phenyl -propi oni c 
acid 






++ 


compound 
#184 


2-1 (;4,4-D±cnioro- 
benzoyl) - [3- {4- 
f luoro-phenyl ) - 
thiophen-2- 
ylmethyl] -amino} -3- 
phenyl -propionic 
acid 






+++ 


compound 
#185 


2- L (2 ,4-Dxcnioro- 
benzoyl) - (3- 
pyridin- 3 -yl - 
thiophen-2- 
ylmethyl) -amino] -3- 
phenyl-propionic 
acid 






+++ 
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Compound Name 


S t rue tur e 


RNA pol 


RNA pol 


# 






Assay 1 


Assay 2 


















(um) 


compound 
#186 


2-1 (2,4-Dicnioro- 
benzoyl) - [1- 
( toluene- 2 - 
sulfonyl) - 
pyrrol idin- 2 - 
y Ime t hyl ] - amino ) - 3 - 
phenyl -propionic 
acid 


a Chlral 






compound 
#187 


2- [ (2-Bromo- 
benzyl)- (2,4- 
dichloro -benzoyl) - 
amino] -3 -phenyl - 
propionic acid 


f OH 

'X)X} 




++ 


compound 
#188 


3- ( 2-Bromo-pnenyl ) - 
2- [ (2, 4-dichloro- 
benzoyl) -methyl - 
amino] -propionic 
acid 


HgC^ OH 




++ 


compound 
#189 


3- (4-Bromo-pnenyl) - 
2-[ (2,4-dichloro- 
benzoyl) - methyl - 
amino] -propionic 
acxd 






+++ 


compound 
#190 


2- [ (3-Bromo- 
phenyl) -(2,4- 
di chl or o -benzoyl ) - 
amino] - 3 -phenyl - 
propionic acid 


9h 




++ 

flashpl 
ate 
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Comn oiiiifi 








RNA nol 


# 






Assav 1 


Assay 2 








(Mm) 


compound 
#191 


2- L (4-Bromo- 
phenyl) - {2,4- 
dichloro-benzoyl) - 
amino] - 3 -phenyl - 
propionic acid 


CI 




+ 


Compound 
#192 


2-lL4-(3-Chloro-4- 
fluoro -phenyl ) - 
thiophen-2- 
ylmethyl3-(2,4- 
dimethyl-benzoyl) - 
amino] — 3— phenyl — 
propionic acid 




t 


+++ 


Compound 
#193 


3-{L(l-Carbo3c/-2- 
phenyl-ethyl ) - ( 2 , 4- 
dichloro- benzoyl ) - 
amino ] -methyl } - 
benzoic acid 






+++ 


Compound 
#194 


2 - L (:i-Amino- 
benzyl)- (2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 






++ 


Compound 
#199 


2- [feen-zyl- (2,4- 
dichloro-benzoyl) - 
amino] -3 -phenyl - 
propionic acid 


. 6°" 




++ 
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C ompouncL 


ComDOuncL Name 




RNA poi 


teWA pel 


# 






Assav 1 


Assav 2 






IC^a (Mm) 














Compouncl 
#200 


2-1 (2,4-MC^lliOkO- 
BENZOYIi)~[3-(2H- 
TETRAZOL-5-yL)- 
BENZYL] - AMINO }~3- 
PHENYL-PROPIONIC 
ACID 


N JT 
H 




+++ 


Compouncl 
#201 


2-1 (2,4-t)i:CHL0R0- 
BENZOYL) - (2-NITRO- 
BENZYL) -AMINO] -3- 
PHENYL-PROPIONIC 
ACID 






++ 


Compound 
#202 


2-L (2,4-dichIjORO- 
BENZOYIi) - (4-NITRO- 
BENZYIi) -AMINO] - 3- 
PHENYL-PROPIONIC 
ACID 


I^^V^OH 




++ 


Compound 
#203 


2-l{ii-CYAM0- 
BEN2YL)-(2,4- 
DICHLORO-BENZOYL) - 
AMINO] -3-PHENYL- 
PROPIONXC ACID 






++ 


compound 
#204 


2-[(4-CyAMO- 
BENZYL)-(2,4- 
DICHLORO-BENZOYL) - 
AMINO] -3 -PHENYL- 
PROPIONIC ACID 


r-'^V^OH 

ON 




++ 
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compound 


compound Name 


Structiure 


bWA pol 


blTA pol 


# 






Assay 1 
IC^ (Mm) 


Assay 2 
(Mm) 


Compoiinct 
#205 


2-lll-(3-CyANO- 
PHENYIi) -ETHYL] - 
(2,4-DICHIiORO- 
BENZOYL) -AMINO] -3- 
PHENYIi- PROPIONIC 
ACID 






++ 


compound 
#206 


3-{ [ {l-Carboxy-2- 
phenyl- ethyl) - (2,4- 
dichloro-benzoYl) - 
amino] -methyl } - 
benzoic acid methyl 
ester 






+++ 


Compound 
#207 


J-1 L (1-carJDOxy-i!- 
phenyl-ethyl ) - ( 2 , 4- 
dichloro-benzoyl) - 
amino] -methyl } - 
benzoic acid 






+++ 


Compound 
#208 


'2.- L (iJ, 4-DICHIJORO- 
BENZOYL)-(3- 
METHANESUIiFONYL- 
BENZYIi) -AMINO] -3- 
PHENYlj- PROPIONIC 
ACID 


o 




++ 


compound 
#209 


2-[(3-ACBTy]l.- 
BENZYL)- (2,4- 
DICHLORO-BENZOYL) - 
AMINO] -3 -PHENYL- 
PROPIONIC ACID 


CH3 




+++ 


Compound 
#210 


2- L ( 2 , 4-DICHLC>3r0- 
BENZOYL) - (l-OXY- 
PYRIDIN-3- 
YIiMETHYL) -AMINO] - 3- 
PHENYL- PROPIONIC 
ACID 






+++ 



97 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 







O U w I* H li xs 


RNA pol 


RNA pol 


1 






Assay 1 
iCgj^ (Mm) 


Assay 2 
(Mm) 


Compound. 
#211 


2-1(2, 4-Dicnioro- 
benzoyl) - [5- (3- 
trif luoromethyl- 
phenyl ) - thi ophen- 2 - 

y J-uieciiyj. J aJiiixivJ / J 

phenyl -prop i oni c 
acid 






++ 



* : +++ ICso <5pM 
++ ICso 
+ ICso >20pM 

5 TABLE 2. LIST OF COMPOUNDS HAVING AJSTTI-HELICASE ACTIVITY 



Compoima 
« 


Compound name 


Structure 


Anhi- 

ATPase 

activity 

(Malachite 

Green 

assay) EC50 

(Mra) 


Anti- 

ATPase 
activity 
(HPLC 

(^m) 


Compound 
#4 


(2s)-2-L(4- 
Benzofurcin-2-yl- 
benzyl) -(2,4- 
dichloro- 
benzoyl ) -amino] - 
3 -phenyl - 
propionic acid. 




++ 


++ 


Corapoiond 
#11 


(2s)-2-l(3- 
Benzofuran-2-yl- 
benzyl) - (2,4- 
dichloro- 
benzoyl ) -amino] - 
3 -phenyl - 
propionic acid. 




+++ 


++ 


Compound 
#85 


2- L(b- 

Benzofuran-2-yl- 
thiophen-2- 
ylmethyl)-(2,4- 
dichloro- 
benzoyl ) -amino] - 

3 - phenyl - 
propionic acid 




++ 


++ 
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Compoimd 
#5 


(2s}-2-l(4- 
Benz o f ur an- 2 -yl - 
benzyl) - (4- 
methoxy-2 ,3,6- 
trimethyl- 
benzenesulf onyl ) 
-amino] -3- 
phenyl-propioni c 
acid, 




+■»• 


++ 


Compound 
#7 


(2s)-2-l(3- 
Benzof uran-2-yl- 
benzyl) - (4- 
metlioxy-2 ,3/6- 
trimethyl- 
benzenesulf onyl ) 
-amino] -3- 
plieny 1 -propi oni c 
acid, compound 
#7 




++ 


+ 


Compound 
#195 


3-Phenyl-2-l {2- 
tr i f luorortiethyl - 
benzoyl) - [5- (2- 
t r i f luorome thyl - 
phenyl ) - f uran- 2 - 
ylmethyl ] - 
amino } -pr opi oni c 
acid 


^^^^ 


++ 


++ 


Compound 
#196 


2-( (3-cyano- 
benzoyl) - [5- (2- 
t ri f luoromethy 1 
phenyl ) - f uran- 2 - 

ylmethyl ] - 
amino } - 3 -phenyl - 
propionic acid 




00 


+++ 


+++ 


Compound 
#197 


2-{{4-Mitro- 
benzoyl)-[5- (2- 
trif luorome thyl - 
phenyl ) - f uran- 2 - 

ylmethyl ] - 
eunino ) - 3 -phenyl - 
propionic acid 


F 

fA 


CO 


+++ 


+++ 
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Compound 
#198 


2-1 (2-Fluoro- 
benzoyl) - [5- (2- 


F 

F-V 




+++_ 


TT 


tri f luorome thyl - 
phenyl ) - fur an- 2 - 

ylmethyl ] - 
amino }- 3 -phenyl- 


9iS 


CO 







*: +++ ICso <5pM 

++ ICso 5|JM-20HM 
+ ICso >20HM 

5 Example 6 Evaluation of Biaaryl Aaalogues in The HCV RNA- 
Dependent RNA Polymerase Assay 

The following references are all incorporated by reference: 

1. Behrens, S., Tomei, L,, De Francesco, R. (1996) EMBO 15, 12- 
10 22 

2. Harlow, E, and Lane, D. (1988) Antibodies: A Laboratory 
Manual. Cold Spring Harbord Laboratoir/ . Cold Spring Harbord, 
NY. 

S.Iiohmann, V., Komer, F., Herian, U., and Bartenschlager , R. 
15 (1997) cr. Virol. 71, 8416-8428 

4. Tomei, L. , Failla, C, Santolini, E., De Francesco, R., and La 
Monica, N. (1993) iT Virol 67, 4017-4026 

Compounds were evaluated using an in vi t^ro . polymerase assay 
20 containing purified recombinant HCV RNA-dependent RNA polymerase 
(NS5B protein) . HCV NS5B was expressed in sf 9 insect cells 
using a recombinant baculovirus as vector. The experimental 
procedures used for the cloning, expression and purification of 
the HCV NS5B protein are described below. Follows, are details 
25 of the RNA-dependent RNA polymerase assays used to test the 
compounds . 

The cDNA encoding the entire NS5B protein of HCV-Bk strain, 
genotype lb, was amplified by PCR using the primers NS5Nhe5' 
30 ( 5 ' - GCTAGCGCTAGCT CAATGTCCTACACATGG- 3 ' ) and XhoNS 53' ( 5 ' - 

CTCGAGCTCGAGC GTCCATCGGTTGGGGAG- 3 ' ) and the plasmid pCD 3.8-9.4 
as template (Tomei et al, 1993). NS5Nhe5' and XhoNS53' contain 
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two Miel and XhoX sites (xinderlined sequences) , respectively, at 

their 5' end. The amplified DNA fragment was cloned in the 
bacterial expression plasmid pET-21b (Novagen) between the 
restriction sites Miel and XhoT, to generate the plasmid 
5 pET/NSSB. This plasmid was later used as template to PCR- 
araplify the NS5B coding region, using the primers NS5B-H9 (5'- 
ATACATATGGCTAGCATGTCAATGTCCTACACATGG-3 ' ) and NS5B-R4 ( 5 ' - 
GGATCCGGATCC CGTTCATCGGTTGGGGAG- 3 ' ) . NS5B-H9 spans a region of 
15 nucleotides in the plasmid pET-21b followed by the 

10 translation initiation codon (ATG) and 8 nucleotides 
corresponding to the 5' end of the NS5B coding region (nt. 7590- 
7607 in the HCV sequence with the accession nxamber M58335) . 
NS5B-R4 contains two BaxiSn, sites (underlined) followed by 18 
nucleotides corresponding to the region around the stop codon in 

15 the HCV genome (nt. 9365-9347). The amplified sequence, of 1.8 
kb/ was digested with i\B3eI and SamHI emd ligated to a 
predigested pBlueBacII plasmid (Invitrogen) . The resulting 
recombinant plasmid was designated ,pBac/NS5B. Sf9 cells were 

co-transf ected with 3 jig of pBac/NS5B, together with 1 |ig of 
20 linearized baculovirus DNA (Invitrogen) , as described in the 
manufacturer's protocol. Following two rounds of plaque 
purification, an NS5B-recombinant baculovirus, BacNSSB, was 
isolated; The presence of the recombinant NS5B protein was 
determined by western blot analysis (Harlow and Lane, 1988) of 
25 BacNS5B-inf ected Sf9 cells, using a rabbit polyclonal antiseriom 
(anti-NSSB) raised against a His-tagged version of the NS5B 
protein expressed in E. coli. Infections of Sf9 cells with this 
plaqpje purified virus were performed in one-liter spinner flasks 
at a cell density of 1.2 x 10^ cells/ml and a multiplicity of 
30 infection of 5. 



Sf9 cells were infected as described above. Sixty hours post- 
infection, cells were harvested then washed twice with phosphate 
buffer saline (PBS) . Total proteins were solubilized as 
35 ciescribed in Lohmann et al . (1997) with some modifications. In 
brief, proteins were extracted in three steps, SI, S2, S3, using 
lysis buffers (LB) I, LB II and LB III (Lohmann et al, 1997) . 
The composition of LBII was modified to contain 0.1 % triton X- 
100 and 150 mM NaCl to reduce the amount of solubilized NS5B 
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protein at this step. In addition, sonication of cell extracts 

was avoided throughout the protocol to preserve the integrity of 

the protein structure. 

5 Purification of recoKibinant NS5B using fast pirotein liquid 
chromatography (FPLC) : 

Soluble NS5B protein in the S3 fraction was diluted to lower the 
NaCl concentration to 300 mM, then it incubated batchwise with 

DEAE sepharose beads (Amer sham- Pharmacia) for 2 hrs at 4®C, as 

10 described by Behrens et al. (1996). Unbound material was 
cleared by centrifugation for 15 min at 4^*0, at 25 000 rpm using 
a SW41 rotor (Beckmcin) . The supernatant was further diluted to 
lower the NaCl concentration to 200 rtiM and subsequently loaded, 
with a flow rate of 1 ml /min, on a 5 .ml HiTrap® heparin column 

15 (Amersham- Pharmacia) connected to an FPLC* system (Amersham- 
Pharmacia) . Bound proteins were eluted in 1 ml fractions, using 
a continuous NaCl gradient of 0.2 to 1 M, over a 25 ml volume. 
NS5B-containing fractions were identified by sodiim dodecyl 
sulfate polyacryl amide gel electrophoresis (SDS-PAGE) , followed 

20 by western blotting using the anti-NS5B antiserum at a dilution 
of 1:2000. Positive fractions were pooled and the elution 
buffer was exchanged against a 50 mM NaPO^ pH 7.0, 20 % 
glycerol, 0.5 % triton X-100 and 10 mM DTT, using a PD-10 coliiran 
(Amersham-Pharmacia) . The sample was then loaded onto a 1 ml 

25 HiTrap* SP column (Amersham-Pharmacia) , with a flow rate of 0.1 
ml /min. Bound proteins were eluted using a continuous 0 to 1 M 
NaCl gradient over a 15 ml volume. Eluted fractions were 
analyzed by SDS-PAGE and western blotting. Alternatively, 
proteins were visualized, following SDS-PAGE, by silver staining 

30 using the Silver Stain Plus kit (BioRad) as described by the 
manufacturer. Positive fractions were tested for RdRp activity 
(see below) and the most active ones were pooled, and stored as 

a 40 % glycerol solution at -TO^'C. 

35 In vitro RNA-dependent KNA polymerase assays used to evaluate 
biaryl analogues (Assay 1) : 

RdRp assays were conducted using the homopolymeric 
template/primer polyA/oligo dT. All RdRp reactions were 
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performed in a total volume of 50 and in a basic buffer 

consisting of 20 mM Tris-HCl pH 7.5, ImM DTT, 50 mM NaCl, 5 mM 

MgClg, 0.5 ILLCi [y*P]-UTP (3000 Ci/mmol) , 15 MM cold OTP and 20 U 
RNasin (Promega) . Standard HCV RdRp reactions contained 200 ng 
5 of purified NS5B protein. PolyA RNAs (Amersham- Pharmacia) was 

resuspended at 400 ng/jil. The primer oligodTj^^ (Canadian life 
technologies) was diluted to a concentration of 2 0 pmol/ml (7.6 
ng/]jil) • Templates and primers were mixed volume to volume, 

denatured at 95°C for 5 min and annealed at 37°C for 10 min. 

10 Following a two hour incubation at 22°C, reactions were stopped 

by the addition of 100 jig of sonicated salmon sperm DNA (Life 
Technologies) and 1 ml of 10 % trichloroacetic acid-0.5 % 
tetrasodium pyrophosphate (TCA-PPi) . Nucleic acids were 

precipitated at 4°C for 3 0 min after which samples were filtered 
15 on GF/C glass microfiber filters (Millipore) . Membranes were 
subsecfuently washed with 25 ml of a 1% TCA-0.1 % PPi solution, 
then air dried. Incorporated radioactivity was quantified using 
a liquid scintillation counter (1450-Microbeta, Wallac) . Results 
are shown in Tcible 1, in the column indicated as Assay 1.. 

20 

In vitro HCV RdRp Flashplate scintillation proximity assay 
(Strep-Flash assay) used to evaluate analogues: 

This assay consists on measuring the incorporation of [^H] 
25 radiolabelled UTP in a polyrA/ biotinylated-oligo dT template- 
primer, captured on the surface of streptavidin-coated 
microtiter flashplates (NEN SMP 103A) . In brief, a 400 ng/]il 
polyrA solution (Amersham Pharmacia Biotech) was mixed volume- 
to-voliome with 5' biotin-oligo dT^j at 20 pmol/^1. The template 
30 and primers were denatured at 95 C for 5 minutes then incxabated 
at 37 C for 10 minutes. Annealed template-primers were 
subsequently diluted in a Tris-HCl containing buffer and allowed 
to bind to streptavidin-coated flashplates overnight. Unboiind 
material was discarded, compounds were added in a 10 ]il solution 
35 followed by a 10 ]jl of a solution containing 100 mM MgCl^, 200 
mM Tris-HCl pH 7.5, 500 mM NaCl and 10 mM DTT. The enzymatic 
reaction .was initiated upon addition of a 30 ul solution 
containing the enzyme and substrate to obtain the following 
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concentrations: 25 iiM UTP, 1 iiCi [^H] y-UTP and 100 nM 
recombinant HCV NS5B. RdEp reactions were allowed to proceed 
for 2 hrs at ro.om temperature after which wells were washed 
three times with a 0.15 M NaCl solution, air dried at 37 and 
5 counted -in a Microbeta 1450 counter (Wallac) . Results are shown 
in Table 1, in the column indicated as Assay 2. 

Example 7 Evaluation of Biaryl Analogues for measurement of ATPase 
activity of HCV NS3 helicase 

10 

Measurement of ATPase activity for HCV NS3 helicase using the 
IXLalachite Green method: 

The measurement of ATPase activity was performed by measuring 
15 the amount of free inorganic phosphate released during the 
conversion of ATP to ADP by the HCV NS3 ATPase activity. The 
assay is as follows: In a 96-well microtiter-plate, compounds 
were dissolved at various concentrations- in a final volume of 25 

|HIi of ATPase buffer containing 400 \m ATP. The enzymatic 

20 reaction was initiated by the addition of 25 ill of ATPase buffer 
containing 6 nM of HCV NS3 enzyme without ATP to the wells 
followed by an incubation of 30 min. at 37 C. Essentially, the 
final concentration of the ATPase buffer components are as 

follows: 44 mM MOPS pH 7.0, 8 . 8 mM NaCl, 2.2 mM MgCl^, 125 |Lig/ml 

25 poly A, 1% DMSO, 200 (iM ATP, and 3 nM HCV NS3 enzyme. The 

reaction was stopped by the addition of 100 fil of Biomol Green™ 
reagent (BIOMOL* Research Laboratories Inc., Plymouth Meeting, 
PA) . In order to allow the development of the green color, the 
plate was incvibated for 15 min. at room temperature. Then the 

30 plate was read on a micro-plate reader at 620 nm. The 50% 
inhibitory concentration ' (IC50) for anti-ATPase activity was 
defined as the concentration of compound that resulted in a 50 % 
reduction of the signal compared to the signal observed in 
control sample without compound. The signal recorded was also 

35 corrected from the background signal obtained with control 
samples with compound only. The ICg^ was determined from dose- 
response curves using six to eight concentrations per compound. 
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Curves were fitted to data points using a non-linear regression 

analysis, and IC50S were interpolated from the resulting curves 
using GraphPad Prism software, version 2.0 {GraphPad Software 
Inc, Scin Diego, CA) . 

5 

Measurement of ATPase activity of HCV NS3 helicase using the 
HPLC method: 

10 The measurement of HCV NS3 ATPase activity was performed by 
measuring the amount of ADP produced during the conversion of 
ATP to ADP by the HCV NS3 enzyme using paired- ion HPLC on a 
reverse phase column. The assay is as follows: The same 
protocol as mentioned above was used except that the final 

15 concentration of HCV NS3 enzyme was reduced to 1 nM in a 50 ^ll 
reaction mixture and that the ATPase reaction was stopped by the 
addition of 12.5 ^ll of 0.5 M EDTA. A modular liquid 
chromatography system (TSP Spec trasys tern®, ThermoQuest 

Corporation, San Diego, USA) using a ChromQuest"^"^ software 
20 (ThermoQuest Corporation, San Diego, USA) controlled the 
autosampling of 25 |il from each reaction. The mobile phase was 
an isocratic solution of 0.15 M triethylamine, 6% methanol, and 
phosphoric acid to pH 5 . 5 . ADP and ATP peaks were resolved 

using the Aqua 5 |X, C18, 125 A, {150 X 4.6 mm) reverse phase 
25 column. The extent of ATP conversion to ADP was evaluated by 
measuring the area under the ADP peak produced which was 
detected at 259 nm. The amount of ADP was corrected for the 
presence of ADP contaminant in the original ATP solution. The 
50% inhibitory concentration (IC50) for anti-ATPase activity was 
30 defined as the concentration of compound that resulted in a 50 % 
reduction of the ADP peak area compared to the ADP peak area 
observed in control sample without compovind. The IC50 was 
determined from dose- response curves using six to eight 
concentrations per compound. Curves were fitted to data points 
35 using a non-linear regression analysis, and ICg^s were 
interpolated from the resulting curves using GraphPad Prism 
software, version 2.0 (GraphPad Software Inc, San Diego, CA) . 
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We claim: 

1. A compound having the formula I: 



Z 

R4 ^'^ 

and pharmaceutically acceptable salts thereof, 
wherein , 

M is chosen from; 



O 

II 

-s — 

II (II) O /TTT\ S (IV) O 



. Y ■ Y ■ -Y 



T 



(II) ^ (III) S (IV) ^ (V) 



a bond 



(VI) (VII) (VIII) (IX) 

wherein each is independently chosen from H or C^_g alkyl; 

is chosen from a bond, Cj^.g alkyl, Q^^^ alkenyl or Cj^g 
alkynyl ; 

A is chosen from COOR5, CO-COORs, PO3R5R5, SO3R5, tetrazole, 
CON(Rs)CH(Rs) -COOR5, CONRgRj, CONR5OH, wherein each R5 is 
independently chosen from H or Cj^^g alkyl; 

R^, Rj are independently chosen from H, C^_g alkyl, Cg.^2aryl, G3 
heterocycle, Cg.„ aral3cyl or Ca.^ heteroaralkyl ; 
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R3 is chosen from Cg.„aryl, neterocycie, ^ralJcyl or C3. 

10 heteroaralkyl ; 

Y is selected from the group consisting of: 



-r Y •• ■ 



a bond 



O O 

(X) (XI) (XII) (XIII) (XIV) 



Z is chosen from Ci.galkyl, Cj.galkenyl, Cj.galkynyl/ Cg^^^aryl, 
Cj.^o heterocycle; 

is chosen from H, halogen, CN, NO^, C^.galkyl/ Cg.iaaryl, C^^^^ 
heterocycle, Cg.^ aralkyl> C^^^^ heteroaralkyl, NR5R5, SOfiH^, O- 
Ci_galkyl, 0-Cg.i2aryl, 0-Cg.„ aralkyi, COR^, wherein each R5 is 
independently chosen from H or Cj^_^ alkyl, and R, is chosen 
from Cg_i2 aryl or C^_^^ heterocycle; 

with the proviso that compound of foarmula (I) is other than 
3- [3- {2, 6-Dichloro-pyridin-4-yl) -1- (4-thiophen-2-yl -benzyl) - 
ureido]-3-thiophen-2-yl -propionic acid; compound #1 . 

2. The compound as defined in claim 1, wherein Rl is chosen 
from benzyl, thiophene, CH2-thiophene, methyl, CH2- 
imidazole, CH2-cyclohexyl which can be \insiabstituted or 
siibstituted by at least one substituent chosen from halogen, 
OH or benzyl . 

3. The compound as defined in claim 1, wherein Rl is benzyl 
substituted with OH. 

4. The compound as defined in claim 1, wherein Rl is benzyl 
STobstituted with Br. 

5. The compound as defined in claim 1, wherein Rl is CH2- 
thiophene sxibstituted with Br. 
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6. The compound as defined in claim. 1, wJaerein Rl is CH2- 

cyclohexyl s\ibstituted with benzyl. 



7. The compound as defined in claim 1, wherein M is chosen 
from: 



,gi . ^^***^||^ ' ^ bond 

jj (II) O (III) (VIII) 



8 . The contpoiind as defined in claim 1 , wherein M is ; 

fi 



I 



9 . The compound as defined in claim 1 , wherein M is ; 



Y 



(III) 



10. The compound as defined in claim 1, wherein A is chosen from 
COOH or COOCH2CH3. 

11. The compound as defined in claim 1, wherein A is COOH. 

12. The compoxand as defined in claim 1, wherein A is COOCH2CH3 . 

13. The compound as defined in claim 1 wherein Al is chosen from 
-CH2, C=CH, CH-CH2 or a bond. 
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14. The compound as defined in claim 1 wherein Al is a bond. 

15 . The compound as defined in claim 1 wherein Al is CH2 . 

16. The compound as defined in claim 1 wherein RS is chosen from 
a C6-12 aryl or C3-10 heterocycle. 

17 . The compound as defined in claim 1 wherein R3 is chosen from 
phenyl, pyridinyl, thiophenyl, benzofuran, thiazole, 
pyrazole, substituted with at least one substituent chosen 
from halogen, CI -6 alkyl, C2-6 alkenyl, OCl-6 alkyl, CF3, 
COOH, OH, COOCl-6 alkyl, CN, NH2, N02, lSIH(Cl-6 alkyl) , N(C1- 
6 alkyl)2. 

18. The compound of formula I, wherein said compo\and of formula 
I is chosen from: 

{2s) -2- [ (2, 4-Dichloro-benzoyl) - (4~thiazol-2-yl-benzyl) -amino] -3- 
phenyl -prop ionic acid, con^>ound #2 

(2s) -2- [ (4-Bromo-benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #3 

(2s) -2- [ (4-Benzofuran-2-yl-benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl-propionic acid, compoxind #4 

(2s) -2- [ {4-Benzofuran-2-yl -benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- , 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compound #5 

(2s) -2- [ (4-Benzofuran-2-yl -benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3'-phenyl -propionic acid, compound #6 

(2s) -2- [ (3-Benzofuran-2r-yl-benzyl) - {4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3-phenyl-propionic acid, compound #7 
3- [ (4-Iodo-benzyl) - (4-methoxy-2, 3 , 6-trimethyl-benzenesulf onyl) - 
amino] -3-thiophen-2-yl-propionic acid ethyl ester, compound #8 

(2s) -2- [ {3-Bromo-benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compotmd #9 

(2s) -2- [ (3-Bromo-benzyl) - (2-chloro-benzoyl) -amino] -3 -phenyl - 
propionic acid, compound #10 

(2s) -2- [ (3-Benzofuran-2-yl-benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, coinpound #11 
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(2s) -2- [ (2 , 4-Dichloro-benzoyl) - ^'4-ibab-benzyl) -amino] -3-plienyl- 

propionic acid, compound #12 

(2s ) -2- [ (3«Iodo-benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulfonyl) -amino] -3-phenyl -propionic acid, compoimd #13 

(2s) -2- [ (4-Bromo-benzyl) - (4-metlioxy-2 , 3 , 6-trimetliyl- 
benzenesulfonyl) -amino] -3 -plienyl -propionic acid, compound #14 

(2s) -2- [ (3-Bromo-benzyl) - (4-chloro-ben2oyl) -amino] -3-plienyl- 
propionic acid, compound #15 

(2s) -2- [ (4-Iodo-benzyl) - (4-methoxy-2 , 3 , 6-trimetliyl- 
benzenesulfonyl) -amino] -3 -plienyl -propionic acid, compound #16 

(2s) -2- [ (3-Bromo-benzyl) - (•4-metlioxy-2 , 3 , 6-trimetliyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compound #17 

(2s) -5- (4-{ [ {ls-l-Carboxy-2-plienyl-etliyl) - (4-met]ioxy-2 , 3 , 6- 
trimethyl-benzenesulfonyl) -amino] -metliyl } -phenyl ) -furan-2- 
carboxylic acid methyl ester, compound #18 

(2s) -2- [ (3-Bromo-benzyl) - (3 , 4-dichloro-benzoyl) -amino] -3 -phenyl- 
propionic acid, compound #19 

(2s) -2- [ (3-Bromo-benzyl) - (2 , 4-dichloro-benzenesulf onyl) -amino] - 
3 -phenyl -propionic acid, compound #20 

(2s) -3- (l-Benzyl-li2-imidazol-4-yl) -2- [ ( 3 -bromo -benzyl) -(2,4- 
dichloro-benzoyl) -amino] -propionic acid, compound #21 

(2s) -2-{ (3-Bromo-benzyl) - [ (2, 4-dichloro-phenyl) -acetyl] -simino.}- 
3 -phenyl -propionic acid, compound #22 

(2s) -5- (4-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (4-methoxy-2, 3, 6- 
trimethyl-benzenesulfonyl) -amino] -methyl } -phenyl ) -thiophene-2- 
carboxylic acid methyl ester, compound #23 

(2s) -2- C (2 -Bromo -benzyl) - (4-methoxy-2 , 3, 6-trimethyl- 
benzenesulfonyl) -amino] -3 -phenyl -propionic acid, compound #24 

(2s) -2- [ (3-Bromo-benzyl) - (4-chloro-phenoxycarbonyl) -amino] -3- 
phenyl -propionic acid, compound #25 

(2s) -2- [ (4-Benzoyl~benzyl) - (4-methoxy-2 , 3 , 6-trimethyl- 
benzenesulf onyl) -amino] -3 -phenyl -propionic acid 
(2s) -Tri ethyl -ammonium; 2- [ (3-benzofuran-2-yl-benzyl) - (4- 
methoxy-2 , 3 , 6-trimethyl-benzenesulf onyD'-amino] -3-phenyl- 
propionate, compoxmd #26 

2- [Allyl- (4-chloro-2-iodo-benzoyl ) -amino] -3 -phenyl -rpropionic 
acid, compound #27 

(2s) -2- [ (3-Bromo-benzyl) - (2 , 4 -dimethyl -benzoyl) -amino] -3-phenyl- 
propionic acid, compoomd #28 
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3- (4-Benzofuran~2-yl -phenyl) -2- [ (2^ 4-dicliloro-benzoyir-methyl- 

amino] -propionic acid, corrtpoimd #29 

(2s) -2- [ O-Bromo-benzyl) - (2 , 4-dichloro-benzyl) -amino] -3 -phenyl- 
propionic acid, compoixnd #30 

(2s) -2- [ (3-BenzofvLran-2-yl-benzyl) - (2 , 4-dimethyl-benzoyl) - 
amino] -3 -phenyl -propionic acid, compoTind #31 

(2s) ^2- [ (4-Benzofuran-2-yl -benzyl) - (4-meth03cy-2 , 3 , 6-trimethyl- 
benzenesulf onyl) -amino] -3- (4 -hydroxy-phenyl) -propionic acid, 
compound #32 

(2s) -2- [ (4-Benzofuran-2-yl -benzyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3- (4-hydroxy-phenyl) -propionic acid, compoiind #33 

(2s) -2- [ (3 -Br omo -benzyl) - (4-chloro-2-methyl-benzoyl) -amino] -3- 
phenyl -propionic acid, compoimd #34 

(2s) -2- [ (3-Bromo-benzyl) - (4-chloro-2-iodo-benzoyl) -amino] -3- 
phenyl -propionic acid, compoxond #35 

(2s) -2- [ (3-Bromo-benzyl) - (2-bromo-4-chloro-benzoyl) -amino] -3- 
phenyl -propionic acid, compound #36 

(2s) -2- { {3-Benzofuran-2-yl-benzyl) - [ (2 , 4-dichloro -phenyl ) - 
acetyl] -amino} -3 -phenyl -propionic acid, compoxind #37 
(2s) -2- [ (4-Berizofuran-2-yl -benzyl) - (2 , 4-dichloro-phenyl) -amino] - 
3 -phenyl -propionic acid, compound #38 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -naphthalen-2-ylmethyl-amino] -3- 
phenyl -propionic acid, coxicpound #39 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (9 , lO-dioxo-9 , 10-dihydro- 
anthracen-2-ylmethyl) -amino] -3 -phenyl -prop ionic acid, compoiind 
#40 

(2s).-2 - [ [3 - (3-Chloro-benzoyl) -benzyl] - (2,4-dichioro-benzoyl) - 
amino] -3 -phenyl-propionic acid, coir5>ound #41 
(2s) -2- { (2, 4-Dichloro-benzoyl) -[3- (2, 4-difluoro-benzoyl) - 
benzyl] -amino} -3 -phenyl-propionic 'acid, compoimd # 42 
(2s)-2- [{3- [3- (2-Chloro-phenyl) -5-methyl-isoxazole-4-carbonyl] - 
benzyl}- (2 , 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, 
compound # 43 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3- (2, 4-dichloro-benzoyl) - 
benzyl] -amino} -3 -phenyl-propionic acid, compound #44 
(2s) -2-[ (3-Benzooxazol-2-yl -benzyl) - (2, 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #45 

(2s) -2- [ (3-Bromo-benzyl) - (4-chloro-2-ethyl-benzoyl) -amino] -3- 
phenyl -propionic acid, coinpovind #46 
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(2s) -2- [ (4-Benzofuran-2-yl-berLzyl) - (2 , 4-dichloro-benzoyl) - 

amino] -3-cyclohexyl -propionic acid, compound #47 

(2s) -2- [ (3-Benzofuran-2-yl -benzyl) - (4-chloro-2 -methyl -benzoyl) - 

amino] -3-phenyl -propionic acid, coinpoxuid #48 

(2s) -2- [ ( 3 -Benzofuran-2-yl -benzyl) - (2-broino-4-cliloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, conpotind #49 

(2s) -2- [ (S-Bromo-benzyl) - ( 4 -chloro-2 -vinyl -benzoyl) -amino] -3- 
phenyl -propionic acid, compound #50 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (3-f luoro-benzyl) -amino] -3- 
phenyl -prop ionic acid, compound #51 

(2s) -2- [ (3-Chloro-benzyl) - (2, 4-dichloro-benzoyl) -amino] -3- 
phenyl -propionic acid, compound #52 

(2S) -2- [ (2, 4-Dichloro-benzoyl) - ( 3 -nitro -benzyl) -amino] -3-phenyl- 
propionic acid, Confound #53 

(2S) -2- [ ( 3 -Cyano -benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #54 

(2s) -2-{ (2-Chloro-benzoyl) - [5- ( 3 -chlor o -phenyl) -fur an-2- • 
ylmethyl] -amino} -3-phenyl -propionic acid, compound #55 
(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- ( 3- trifluoromethyl -phenyl ) - 
furan-2-ylmethyl] -amino} -3 -phenyl -propionic acid, compound #56 
(2s) -2- [ (5-Bromo-fureLn-2-ylmethyl) - (2, 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #57 
(2s) -2- [ ( 5 -Benzofuran-2-yl-furan-2 -ylmethyl) - (2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl-propionic acid, compound #58 
(2s) -2- [ [5- (4-Bromo-phenyl) -furan-2-ylmethyl] - (2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compound #59 
(2s) -2- [ [5- (2-Chloro-phenyl) -furan-2 -ylmethyl] - (2 , 4-dichloro- 
benzoyl) -amino] -3-phenyl -propionic acid, conqpound #60 
(2s) -2- [ [5- (2-Chloro-5-trifluoromethyl -phenyl) -furan-2- 
ylmethyl] - (2 , 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, 
compotind #61 

(2s) -2-{ (2 , 4-Dichl6ro-benzoyl) - [5- ( 2 -nitro -phenyl ) -furan-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #62 

(3s) -3-{ (2 , 4-Dichloro-benzoyl) - [5- ( 3 -trifluoromethyl -phenyl) - 
furan-2-ylmethyl] -amino}-4-phenyl -butyric acid, compound #63 

2-{ (2, 4-Dichloro-benzoyl) - [2- (3 -nitro -phenyl) -thiazol-5- 
ylmethyl] -amino} -3-phenyl -propionic acid, compound #64 
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(2s) ~2-{ (2, 4 -Di chl or o -benzoyl) - [5- (3 , 4-dichloro-phenyl) -furan~2- 

ylitiethyl] -amino} -3 -phenyl -propionic acid, corapound #65 

(2s) -2- [Benzofuran-2-ylinethyl- (2 , 4-dichloro-benzyl) -amino] -3- 

phenyl -propionic acid, compound #66 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [5- (2, 4-dichloro-phenyl) -furan-2- 
ylmethyl] -amino}-3-phenyl -propionic acid, compoxind #67 
(2s) -2- [ (2-Bromo-4-chloro-ben2oyl) - (5-bromo-furan-2-ylmethyl) - 
amino] -3 -phenyl-propionic acid, compoTind #68 

(2s) -2- [ [5- (3-Chloro-4-f luoro-phenyl) -furan-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3-phenyl -propionic acid, compoiand #69 
(2s) -2- [ [5- (4-Chloro-3-fluoro-phenyl) -furan--2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compoiind #70 
(2s) -2- [ (5-Bromo-furan-2-ylmethyl) - (4-chloro-2-iodo-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #71 
(2s) -2- (5-{ t ( Is -l-Carboxy-2 -phenyl -ethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl }-furan-2-yl) -benzoic acid ethyl ester, 
compound #72 

(2s) -2- (5-{ [ (l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-.benzoyl) - 
amino] -methyl } -fur an- 2 -yl) -benzoic acid, compound #73 

(2s) -2-[ (.2,4-Dichloro-benzoyl) - (5-thiazol-2-yl-furan-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #74 

(2s) -2-[ (2, 4-Dichloro-benzoyl) -furan-2-ylmethyl-amino] -3-phenyl- 
propionic acid, compound #75 

(2s) -3- (5-{ [ (ls-l-Carboxy-2-phenyl-etriyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl}-furan-2-yl) -benzoic acid, compound #76 

(2s) -4- (5-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (2, 4-dichloro- 
benzoyl) -amino] -methyl }-furan-2-yl) -benzoic acid , compound #77 

(2s) -2-{ (2-Bromo-4-chloro-ben2oyl) -[5- (3-trif luoromethyl- 
phenyl) -furan-2-ylmethyl] -amino}-3-phenyl -propionic acid, 
compoiind #78 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [5- (3 , 5 -difluoro -phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl-propionic acid, compound #79 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (5-i72-tolyl-f uran-2-ylmethyl) - 
amino] -3 -phenyl -propionic acid, compound #80 

(2s) -2-{ (2,4-Dichloro-ben2oyl) - [5- (3-f luoro-phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, contpound #81 

(2s) -2- [ (5-Bromo-thiophen-2-ylmethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compoxind #82 
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:{2s) -4- (5-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 

benzoyl) -amino] -methyl }-thiophen- 2 -yl) -benzoic acid, coiapoxand 
#83 

(2s) -4- (5-{ [ (l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -methyl}-thiophen-2-yl) -benzoic acid methyl ester, 
compound #84 

(2s) -2- [ (5-Benzof uran-2-yl-thiophen-2-ylmethyl) - (2 , 4-dichloro- 
benzoyl > -amino] -3 -phenyl -propionic acid, compound #85 
2-t (2-Benzofuran-2-yl-thiazol-5-ylmethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compoxind #86 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [4- (3 , 4-dichloro-phenyl) - 

thi ophen- 2 -ylmethyl] -amino} -3 -phenyl-propionic acid, compound 

#87 

(2s) -2- [ [4- (4-Chloro-3-f luoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compound #88 
(2s) -2- [ [4- (3 -Chloro-4-f luoro-phenyl ) -thiophen-2-ylmethyl] - (2,4- • 
dichloro-benzoyl) -amino] -3-phenyl -propionic acid, compound #89 
(2s) -2 - { (2 , 4-Dichloro-benzoyl) - [4- (2 , 4-dichloro-phenyl) - 
thiophen-2-ylmethyl] -amino}-3-phenyl -propionic acid, compound 

#90 

(2s) -2- [ [5- (3 -Chloro-4-f luoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3-phenyl -propionic acid, compound #91 
(2s) -2- [ [5- (4-chloro-3-f luoro-phenyl ) -thiophen- 2 -ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl -propionic acid, compound #92 
(2s)-2-{(2,4-Di chl or o -benz oy 1 ) - [ 5 - ( 2 , 4 - di chl or o -phenyl ) - 
thiophen-2 -ylmethyl] -amino} -3 -phenyl -propionic acid, compound 
#93 

(2s) -2- t (2 , 4-Dichloro-benzoyl) - (5-thiazol-2-yl-thiophen-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compound #94 
(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- (3 , 5-dif luoro-phenyl) - 
thiophen-2-ylmethyl] -amino} -3-phenyl-propionic acid, compoimd 
#95 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- ( 3 -methoxy-phenyl )- thiophen- 2- 
ylmethyl] -amino} -3-phenyl-propionic acid, compound #96 

(2s)-2-{ (2, 4-Dichloro-benzoyl) - [5- (3-f luoro-phenyl) •^thiophen-2- 
ylmethyl] -amino} -3 -phenyl-propionic acid, compoimd #97 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) -thiophen-2-ylmethyl-amino] -3- 
phenyl -propionic acid, compound #98 
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{2s) -2- [ (4*Bromo-thiophen-2-ylmet]iyl) - (2, 4-dichloro-ben2oyl) - 

amino] -3 -phenyl-propionic acid, compound #99 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [2- (4-phenyl-piperazin-l-yl) - 
thiazol-S-ylmethyl] -amino} -3 -phenyl -propionic acid, compoxind 
#100 

(2s) -1- {5-{ [ (ls-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl }-thiazol-2-yl) -piperidine-4-carboxylic 
acid; compound #101 

(2s) ~2- [ [2- (4-Benzyl-piperazin-l-yl) -thiazol-5-ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3 -phenyl-propionic acid, compoiind #102 
(2s) -2- [ (2, 4-Dichioro-benzoyl) - (2-piperidin-l-yl-thiazol-5- 
ylmethyl) -amino] -3 -phenyl-propionic acid, compoiond #103 
(2s) -2- [ (2, 4-Dichloro-benzoyl) - (2-diethylamino-thiazol-5- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compoimd #104 
(2s) -2- [ [2- (4-Chloro-benzoyl) -benzofuran-3-ylmethyl] - {4-methoxy- 
2,3, 6-trimethyl-benzenesulf onyl) -amino] -3 -phenyl -propionic acid, 
compound #105 

(2s) -2- [ [5- (2, 4-Dichloro-phenoxy) -l-methyl-3-trif luoromethyl-li2- 
pyrazol-4-ylmethyl] - (4-methoxy-2 , 3 , 6-trimethyl-benzenesulf onyl) - 
amino] -3 -phenyl -propionic acid, compound #106 
(2s) -2- ( (2, 4-Dichloro-benzoyl) -{2- [5- (2, 4-dichloro-phenyl) - 
furan-2-yl] -2-oxo-ethyl} -amino) -3-phenyl -propionic acid, 
compound #107 

(2s) -2-Benzyl-4- (2, 4-dichloro-phenyl) -3- [3- (2 , 6-dichloro- 
phenyl) -5-methyl-isoxazol-4-ylmethyl] -4-oxo-butyric acid, 
conrpound #108 , 

(2s) -2- [Allyl- (2, 4-dichloro-benzoyl) -amino] -3 -phenyl -propionic 
acid, compound #109 

(2s) -2- [ (2, 4-Dichloro-benzoyl) -methyl -amino] -3 -phenyl -propionic 
acid, compound #110 

(2s) -2- [ (2, 4-Dichloro-benzoyl) -prop - 2 -ynyl- amino] -3 -phenyl- 
propionic acid, compound #111 

(2s) -2- [ (2, 4-Dichloro-benzoyl) -propyl-amino] -3 -phenyl -propionic 
acid, compound #112 

(2s) -2- [ (3-Benzofuran-2-yl-prop-2-ynyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compound #113 
(2s) -2- [ (4-Benzofuran-2-yl -phenyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, congpound #114 
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(2s) -2- [ (2,4-Dichloro-benzoyl) - (3-methyl-but-2-enyl) -amino] -3- 

phenyl -prop ionic acid, conrponnd #115 

2- [ (2-Broino-allyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, corapoimd #116 

3 - { [ ( l-Carboxy-2-plienyl-etliyl ) - (2 , 4-dichloro-benzoyl) -amino] - 
metliyl} -benzoic acid metliyl ester, compoiind #117 

3- [ [5- (3-Chloro-4-f luoro-plienyl) -thiophen-2-ylmetliyl] - (2 , 4- 
dicliloro-benzoyl ) -cunino] -5-phenyl-thiop]iene-2-carboxylic acid, 
coitpoiind #118 

2 - [ [5 - ( 3 -Cyano -phenyl) -furan-2-ylmetlayl] - (2 , 4-dicliloro-benzoyl) - 
amino] -3 -phenyl -propionic acid, compoiind #119 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [5- (2- tr ifluorome thy 1 -phenyl) - 
furan-2-ylmethyl] -amino} -3 -phenyl -propionic acid, corapoxind #120 

(2s) -2- (5-{ [ (ls-l-Carboxy-2"phenyl-ethyl)- (2, 4-dichloro- 
benzoyl) -amino] -methyl}-thiophen-2-yl) -benzoic acid ethyl ester, 
compoiind #121 

3- (5- { [ ( Is -l-Carboxy-2 -phenyl -ethyl) - (2 , 4-dichloro-benzoyl ) - 
amino] -methyl}-thiophen-2-yl) -benzoic acid ethyl ester, compo\md 
#122 

(2s) -2- [ [5- (3-Chloro-phenyl) -furan-2-ylmethyl] - (2 , 4-dichloro- 
benzoyl) -amino] -3-phenyl -propionic acid, contpoTind #123 

(2s) -2- [ (4-Chloro-2-iodo-benzoyl) - (3, 5-dibromo-thiophen-2- 
ylmethyl) -amino] -3 -phenyl-propionic acid, compound #124 

(2s) -3- (5-{ [ (l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -methyl }-thiophen- 2 -yl) -benzoic acid, compound #125 

(2s) -2- [ [5- (5-Chloro-thiophen-2-yl) -furan-2-ylmethyl] -(2,4- 
dichloro-benzoyi) -amino] -3 -phenyl-propionic acid, compound #126 

{2s ) -2- [[2,2*] Bithiophenyl-5-ylmethyl- (2 , 4-dichloro-benzoyl ) - 
amino] -3 -phenyl -propionic acid, compound #127 

(2s) -2- [ (5 ' -Chloro- [2,2' ]bithiophenyl-5-ylmethyl) - (2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compound #128 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [4- (3 , 5-dif luoro-phenyl) - 
thiophen-2-ylmethyl] -amino} -3 -phenyl -propionic acid, compound 
#129 

{2s) -2- { (2, 4-Dichloro-benzoyl) - [4- { 3 -f luoro-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, coiapoxmd #130 
{2s) -2-{ {4-Chloro-2-iodo-benzoyl) -[5- (3-trif luoromethyl-phenyl) - 
furan-2-ylmethyl] -amino} -3-phenyl -propionic acid, compound #131 



117 



SUBSTITUTE SHEET (RULE 26) 



wo 02/100846 PCT/CA02/00877 

{2s)-2-{ {4-Chloro-2-inethyl-benzoyI) - [5- (3-trif luoromethyl- 
phenyl ) -f uran-2-ylinethyl] -amino} -3 -phenyl -propionic acid, 
compovind #132 

(2s) -2- [ (5-Chloro- [2,3' ]bithiophenyl-5 ' -ylmethyl) - {2, 4-dichloro- 
benzoyl) -amino] -3 -phenyl-propionic acid, coitrpoxind #133 

(2s) -2-{ (2,4-Dichloro-benzoyl)- [5- (4-methoxy-phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl-propionic acid, compound #134 

(2s) -2-{ (2, 4-Dichloro-benzoyl) - [5- (4-methoxy-phenyl) -thiophen-2- 
ylmethyl] -amino} -3-phenyl -propionic acid, compound #135 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [4- (4-methoxy-phenyl) -thiophen-2- 
ylmethyl] -amino} -3 ^phenyl-propionic acid, compound #136 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (5-pyridin-4-yl-furan-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compoimd #137 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (5-pyridin-4-yl-thiophen-2- 
ylmethyl) -amino] -3 -phenyl -propionic acid, compoimd #138 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (4-pyridin-4-yl-thiophen-2- 
ylmethyl) -amino] -3-phenyl -propionic acid, compoxind #139 

(2s) -2- [ (2-Chloro-thiazol-5-ylmethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3 -phenyl-propionic acid, compound #140 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [5- (4-f luoro -phenyl )- thiophen-2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compoiind #141 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (3 , 5-dichloro-benzyl) -amino] -3- 
phenyl -propionic acid, conpound #142 

(2s) -2- [ (2, 4-Dichloro-benzoyl) -thiophen-3-ylmethyl-amino] -3- 
phenyl -propionic acid, compound #143 

(2s ) -2- [ (2 , 4-Dichloro-benzoyl) - (3-trif luoromethyl -benzyl ) - 
amino] -3 -phenyl -propionic acid, compound #144 

(2s) -2- [ [3- (3-Chloro-4-fluoro-phenyl) -thiophen- 2 -ylmethyl] -(2,4- 
dichloro-benzoyl) -amino] -3-phenyl -propionic acid, confound #145 

(2s) -2- [ ( 3 -Br omo- thiophen- 2 -ylmethyl) - (2 , 4-dichloro-benzoyl) - 
amino] -3-phenyl -propionic acid, compound #146 

(2s) -2- { (2, 4-Dichloro-benzoyl) -[5- (3- tr if luoromethyl -phenyl) - 
furan-2-ylmethyl] -amino} -2-methyl -propionic acid, compound #147 
(2s) -2- { (2 , 4-Dichloro-benzoyl) - [2- (3-trif luoromethyl -phenyl) - 
thiazol-5-ylmethyl] -amino} -3 -phenyl-propionic acid, compound 
#148 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (5-nitro- thiophen-3 -ylmethyl) - 
amino] -3-phenyl -propionic acid, compound #149 
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(2s) -2 - [ (2 , 4-Dichloro-benzoyi) - (4-metlianesultonyl-benzyl) - 

amino] -3 -phenyl -propionic acid, coinpoimd #150 

(2s) -2- [ (2, 4-Dichloro-benzoyl) - (3-methoxy-benzyl) -amino] -3- 

plaenyl -propionic acid, compoimd #151 

(2s) -2 - [ (2 , 4-Dichloro-benzoyl) - ( 3 -methyl-benzyl) -amino] -3- 
phenyl -propionic acid, compoimd #152 

(2s) -2- [ [5- (3-Chloro-phenoxy) -l-methyl-3-trif luoromethyl-lh- 
pyra2ol-4-ylmethyl] - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #153 

(2s) ^2-{ (2 , 4-Dichloro-benzoyl) - [3- (3 , 5-dif luoro-phenyl) - . 
thiophen-2-ylmethyl] -amino} -3-phenyl -propionic acid, compound 
#154 

(2s) -2- { (2, 4-Dichloro-benzoyl) - [3 - (3, 4-dichloro-phenyl) - 
thiophen-2 -ylmethyl ] -amino } -3 -phenyl-propionic acid , compound 
#155 

(2s) -2- [ [3- (4-Chloro-3-f luoro-phenyl) -thiophen-2 -ylmethyl] -(2,4- 
dichloro-benzoyl ) -amino] -3 -phenyl -propionic acid, compound #156 
(2s) -2-{ (2, 4-Dichloro-benzoyl) - [3- (2, 4-dichloro-phenyl) - 
thiophen-2 -ylmethyl] -amino} -3 -phenyl -propionic acid, compoimd 
#157 

(2s) -2- [ (2 , 4-Dichloro-benzoyl) - (3-in-tolyl-thiophen-2-ylmethyl) - 
amino] -3 -phenyl -propionic acid, compound #158 

(2s) -2- (2-{ [ {ls-l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl} -thiophen-3-yl) -benzoic acid ethyl ester, 
compound #159 

(2s) -4- (2-{ [ ( Is -1-Carboxy- 2 -phenyl -ethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -methyl }-thiophen-3-yl) -benzoic acid ethyl ester, 
compound #160 

(2s) -2-{ (2 , 4-Dichloro-benzoyl) - [3 - ( 3 -f luoro-phenyl) - thiophen-2 - 
ylmethyl] -amino} -3 -phenyl -propionic acid, compoimd #161 
(2s) -2- [ [3- ( 3 -Cyano-phenyl) -thiophen-2 -ylmethyl] - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, compound #162 
{ (2 , 4-Dichloro-benzoyl) - [5- (3-trif luoromethyl-phenyl) -furan-2- 
ylmethyl] -amino}-thiophen-2-yl-acetic acid, compound #163 
L-2-{ [ (l-Carboxy-2-phenyl-ethyl) - (2 , 4-dichloro-benzoyl) -amino] - 
methyl} -pyrrol idine-l-carboxylic acid #tert! -butyl ester, 
compound #164 
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d-2- { [ (l-carboxy~ 2 -phenyl -ethyl) - {2, 4-dichloro-benzoyl) -amino] - 
me thy l}-pyr roll dine- 1-carboxylic acid #tert! -butyl ester, 
compound #165 

4- [ (l-Carboxy-2-phenyl-ethyl) - (2, 4-dichloro-benzoyl) -amino] - 
piperidine-l-carboxylic acid benzyl ester, compound #166 

1- 2- [ (2, 4-Dichloro-benzoyl) -pyrrolidin-2-ylmethyl-amino] -3- 
phenyl -propionic acid, coitcpound #167 ' 

d-2- [ (2, 4-Dichloro-benzoyl) -pyrrolidin-2-ylmethyl-amino] -3- 
phenyl -propionic acid, compound #168 

3- (5-Bromo-thiophen-2-yl) -2- [ (2 , 4-dichloro-benzoyl) -methyl- 
amino] -propionic acid, compoiind #169 

2- [ (2 , 4-Dichloro-benzoyl) -pyridin-3-ylmethyl-amino] -3-phenyl- 
propionic acid, coinpound #170 

2- [ (2 , 4-Dichloro-benzoyl) - ( 4- trifluoromethyl -benzyl) -amino] -3- 
phenyl -propionic acid, compound #171 

2-{ (2 , 4-Dichloro-benzoyl) - [4- (4-f luoro-benzyloxy) -benzyl] - 
amino} -3-phenyl-propionic acid, compound #172 

2-[ (2, 4-Dichloro-benzoyl) - {4-f luoro-3-trifluoromethyl -benzyl) - 
amino] -3 -phenyl -propionic acid, compound #173 

2- [ (1-Benzenesulf onyl-lh-pyrrol-2-ylmethyl) - (2 , 4-dichloro- 
benzoyl) -amino] -3 -phenyl -propionic acid, • compound #174 

2 - [ [3 - (4-Chloro-phenoxy) -benzyl] - (2 , 4-dichloro-benzoyl) -amino] - 

3 - phenyl -propionic acid, compo\uid #175 

2-[ (5-Chloro-2-chloromethyl-hepta-2, 4, 6-trienoyl) -quinolin-S- 
ylmethyl-amino] -3-phenyl-propionic acid, compound #176 
2- [ (2-Benzyloxy-benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #177 

2-{ (2, 4-Dichloro-benzoyl) - [3- (5-isopf opyl-2-methoxy-phenyl) - 
thi ophen- 2 -ylme thyl ] - amino } - 3 -phenyl -propi oni c acid , compound 
#178 

2-{ (2, 4-Dichloro-benzoyl) - [3- (4-trif luoromethoxy-phenyl) - 

thi ophen- 2 -ylme thyl ] -amino } -3 -phenyl -propionic acid, compoxmd 

#179 

2-{ (2, 4-Dichloro-benzoyl) - [3- ( 3 -trifluoromethyl -phenyl ) - 

thi ophen- 2 -ylme thyl] -amino} -3 -phenyl-propionic acid, contpound 

#180 

2- [ [3- (3 , 5-Bis-trif luoromethyl-phenyl) -thiophen-2-ylmethyl] - 

( 2 , 4-dichloro-benzoyl ) -amino] -3 -phenyl -prop ionic acid, compound 

#181 
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2- [ (2 , 4-Dichloro-benzoyl) ~ (3-pyridin-4-yl-tliiophen-2-ylinetliyl) - 

amino] -3 -phenyl -propionic acid, compound #182 

2- { (2 , 4-Dichloro-benzoyl) - [3- {4-methylsulfanyl -phenyl) -thiophen- 

2-ylmethyl] -amino} -3-phenyl -propionic acid, confound #183 

2-{ (2 , 4-Dichloro-benzoyl) - [3- (4-f luoro-phenyl) -thiophen-2- 

ylmethyl] -amino} -3 -phenyl -propionic acid, compound #184 

2-[ {2 , 4-Dichloro-benzoyl) - (3-pyridin-3-yl-thiophen-2-ylmethyl) - 

amino] -3 -phenyl -propionic acid, compound #185 

2-{ (2, 4-Dichloro-benzoyl) - [1- ( toluene-2-sulf onyl) -pyrrol idin- 2- 
ylmethyl] -amino} -3 -phenyl -propionic acid, compound #186 

2- [ (2 -Br omo -benzyl) - (2 , 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compound #187 

3- (2-Bromo-phenyl) -2- [ (2, 4-dichloro-benzoyl) -methyl-amino] - 
propionic acid, compound #188 

3- (4-Bromo-phenyl) -2- [ (2 , 4-dichloro-benzoyl) -methyl-amino] - 
propionic acid, compound #189 

2 - [ (3 -Br omo -phenyl) - (2, 4-dichloro-benzoyl) -amino] -3 -phenyl - 
propionic acid, compound #190 

2- [ (4-Bromo-phenyl) - (2, 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, conrpound #191 

2- [ [4- (3-Chloro-4-fluoro-phenyl) -thiophen-2-ylmethyl] -(2,4- 
dimethyl -benzoyl) -amino] -3 -phenyl -propionic acid, compound #192 

3- { [ (1-Carboxy- 2 -phenyl -ethyl) - (2, 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid, compoxand #193 

2- [ (3-Amino-benzyl) - (2, 4-dichloro-benzoyl) -amino] -3-phenyl- 
propionic acid, compovind #194 

3- Phenyl-2-{ (2-trifluoromethyl -benzoyl) - [5- (2-trif luoromethyl- 
phenyl) -furan-2-ylmethyl] -amino}-propibnic acid. Compound #195 
2-{ (3-Cyano-benzoyl) - [5- (2-trif luoromethyl-phenyl) -furan- 2 - 
ylmethyl] -amino} -3 -phenyl -propionic acid. Compound #196 

2-{ (4-Nitro-benzpyl) - [5- (2-trif luoromethyl-phenyl) -furan-2- 
ylmethyl] -amino} -3 -phenyl -propionic .acid. Compound #197 
2-{ (2-Fluoro-benzoyl) - [5- (2-trif luoromethyl-phenyl) -furan-2- 
ylmethyl] -amino} -3-phenyl-propionic acid, Compoxmd #198 

2- [Benzyl- (2 , 4-dichloro-benzoyl ) -amino] -3-phenyl-propionic acid 
Compovmd #199 
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2-{ (2 , 4-DICHLORO-BENZOYL) - [3 - ( 2H-TETRAZOL-5-YL) -BENZYL] -AMINO- 



S-PHENYL-PROPIONIC ACID Compound #200 

2- [ (2 , 4-DICHLORO-BENZOYL) - ( 2 -NITRO- BENZYL) -AMINO] -3-PHENYL- 
PROPIONIC ACID Compotmd #201 

2- [ (2 , 4-DICHLORO-BENZOYL) - (4 -NITRO -BENZYL) -AMINO] -3-PHENYL- 
PROPIONIC Compoiind #202 

2- [ (2-CYANO-BENZYL) - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3-PHENYL- 
PROPIONIC ACID Compoiond #203 

2- [ (4-CYANO-BENZYL) - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3-PHENYL- 
PROPIONIC ACID Compound #204 

2- [ [1- {3-CYANO-PHENYL) -ETHYL] - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3- 
PHENYL- PROPIONIC ACID CoiKpound #205 

3_{ [ (i-carboxy- 2 -phenyl -ethyl) - (2 , 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid methyl ester Coznpound #206 

3- { [ (l-carboxy- 2 -phenyl -ethyl) - (2, 4-dichloro-benzoyl) -amino] - 
methyl} -benzoic acid Compound #207 

2- [ (2 , 4-DICHLORO-BENZOYL) - (3-METHANESULFONYL-BENZYL) -AMINO] -3- 
PHENYL-PROPIONIC ACID Compound #208 

2- [ (3-ACETYL-BENZYL) - (2 , 4-DICHLORO-BENZOYL) -AMINO] -3 -PHENYL- 
PROPIONIC ACID Coii:5>ound #209 

2- [ (2 , 4-DICHLORO-BENZOYL) - (l-OXY-PYRIDIN-3-YLMETHYL) -AMINO] -3- 
PHENYL- PROPIONIC ACID Compound #210 

2-{ (2, 4-Dichloro-benzoyl) - [5- (3-trif luoromethyl-phenyl) - 
thiophen-2-ylmethyl] -amino} -3-phenyl -propionic acid Compound 
#211. 

19 . A pharmaceutical composition for treating or preventing a 
Flavivlridae viral infection comprising administering at 
least one compound according to formula (I) as defined in 
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anyone of claims 1 to 18, together with at least one 

pharmaceutically acceptable carrier or excipient. 

20. A pharmaceutical composition as defined in claim 19, further 
comprising one or more additional agent chosen from 
antiviral agent, immunomudulating agent, antioxydant agent, 
antibacterial agent or antisense agent. 

21. The pharmaceutical composition as defined in claim 20, 
wherein the antiviral agent is chosen from a viral serine 
protease inhibitor, viral polymerase inhibitor and viral 
helicase inhibitor. 

22. The pharmaceutical composition as defined in claim 20, 
wherein the antiviral agent is chosen from interferon a and 
ribavirin . 

23. The pharmaceutical composition as defined in claim 20, 
wherein said additional agent is chosen from silybum 
marianiam, interleukine-12 , amantadine, ribozyme, thymosin, 
N-acetyl cysteine or cyclosporin. 

24. The composition as defined in anyone of claims 19 to 23 
wherein said Flavivlrxdae viral infection is hepatitis C 
viral infection (HCV) . 

25. The use of a compound according to formula (I) as defined in 
anyone of claims 1 to 18, for the manufacture of a 
medicament for treating or preventing a viral Flaviviridae 
infection in a host. 

26. The use as defined in claim 25, wherein said Flaviviridae 
infection. is hepatitis C viral infection (HCV). 

27. The use of a compound according to formula (I) as defined in 
anyone of claims 1 to 18, for use in therapy. 
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28. The use of a compound according to formula (I) as defined in 
anyone of claims 1 to 18, for treating or preventing 
Flaviviridae viral infection in a host. 

29. The use of a compound as defined in claim 28, further 
comprising one or more additional agent chosen from 
antiviral agent, immunomudulating agent, antioxydant agent, 
antibacterial agent or antisense agent. 

30. The use as defined in claim 29, wherein said antiviral agent 
is chosen from a viral serine protease inhibitor, viral 
polymerase inhibitor and viral helicase inhibitor. 

31. The use as defined in claim 29, wherein said antiviral agent 
is chosen from interferon a and ribavirin. 

32. The use of as defined in claim 29, wherein said additional 
agent is chosen from silybum marianum, interleukine-12 , 
amantadine, ribozyme, thymosin, N-acetyl cysteine or 
cyclosporin . 

33. The use as defined in anyone of claims 29 to 32, wherein 
said compovmd and said additionnal agent are administered 
sequentially . 

34. The use as defined in anyone of claims 29 to 42, wherein 
said compound and said additionnal agent are administered 
simultaneously. 

35. The use as defined in anyone of claims 28 to 34, wherein 
said Flaviviridea viral infection is hepatitis C viral 
infection (HCV) . 

36. The use of a compoiand according to formula (I) as defined in 
anyone of claims 1 to 18 for inhibiting or reducing the 
activity of viral polymerase in a host. 

37. The use as defined in claim 36 further comprising one or 
more viral polymerase inhibitor. 

124 

SUBSTITUTE SHEET (RULE 26) 



1 



wo 02/100846 PCT/CA02/00877 

38. The use as defined in anyone of claims 36 or 31, wherein 
said viral polymerase is Flavivirldae viral polymerase. 

39. The use as defined in anyone of claims 36 or 37, wherein 
said viral polymerase is RNA-dependant RNA-polymerase. 

40. The use as .defined in anyone of claims 36 or 31, wherein 
said viral polymerase is HCV polymerase. 



41. The use of a compound according to formula (I) as defined in 
anyone of claims 1 to 18 for inhibiting or reducing the 
activity of viral helicase in a host. 

42. The use as defined in claim 41 further comprising one or 
more viral helicase inhibitor. 

43. The use as defined in anyone of claims 41 or 42, wherein 
said viral helicase is Flaviviridae viral helicase. 

44. The use as defined in anyone of claims 41 or "42, wherein 
said viral helicase is HCV helicase. 

45. A combination comprising a compound according to formula (I) 
as defined in anyone of claims 1 to 18 and one or more 
additionnal agent chosen from viral serine protease 
inhibitor, viral polymerase inhibitor and viral helicase 
inhibitor, iramunomudulating agent, antioxydant agent, 
antibacterial agent or antisense agent. 

46. The combination as defined in claim. 45, wherein said 
additional agent is chosen from silybum marianxxm, 
interleukine-12 , amantadine, ribozyme, thymosin, N-acetyl 

cysteine, cyclosporin, interferon a and ribavirin. 

47. The combination as defined in anyone of claims 45 or 46, 
wherein said compoiond and said additionnal agent are 
administered sequentially. 
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48. The combination as defined in anyone , of claims 45" or 46, 
wherein said compound and said additionnal agent are 
administered simultaneously. 
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